, Don’t Miss the July Number— 
Reg. US.Pat0ft 20 Cents On Sale Everywhere July Ist 
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PAINTED FOR LIGGETT & MYERS TOBACCO GO, 

OT only with the Marines, but with — over 80% of the cigarettes sold at the Officers’ 
the entire Navy, among officers and Mess are Fatimas. 

men alike, Fatimas seem to have a de- This preference is due not alone to Fatimas’ 

cided preference. pleasing taste, but also we believe, to the fact 

that even if a man occasionally smokes more 

Reports from our salesmen, for example, often than usual, Fatimas leave him feeling 
show that aboard our various naval vessels, _as he should feel. 


KiggeterltysraTobaces 


FATIMA © 


A Sensible Cigarette 
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How to Beat Our Worst Enemy 


Properly enforced laws would save the United 
States millions of dollars that now go up in smoke 


By F. W. Fitzpatrick 


N normal times Europe’s fire losses average 
but one eighth or one tenth the loss suffered 


< by the United States. One reason for this 
eo i is th der the 1 f E - 
. ees The United States has the is that, under the laws of most European coun 
best fire-fighters in the tries, a man cannot collect insurance for a fire 


world. But it has been 


caiieanlieie tiie clunux acee originating upon his premises which the au- 
thirds of the fires they thorities can trace to his own neglect or care- 
have to fight could be lessness. More than that, if the fire spreads to 
avoided by more stringent his neighbors’ property, he is assessed, along 


laws properly enforced with the insurance companies, for a proportion 


of their losses. All of this, of course, encour- 
ages carefulness in property-owners. 

Half of the fires in the United States are the 
result of carelessness, and a great 
part of the remainder are nearly 
always traceable to arson; and the 
cost is more than $250,000,000 a 
year. But this sum represents only 
the fire losses in cities and towns ia 
where fire records are kept. Every 
year millions of dollars’ worth 
of property of which there is no 
record goes up in smoke; for in- 
stance, in fires on farms or in other 
remote districts. Then, there is 
the cost of maintaining fire depart- 
ments, the cost of high-pressure 
water supply, and the cost of main- 
taining insurance. In most of the 
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rs” larger cities the cost of maintaining 

fire departments is almost as great 
° as the fire losses. 

iS 

- Our Terrible Conflagrations 

re 

ng All of these charges and losses 
might almost be called fixed or 

(0 overhead, for they remain about the 

Or 


same year after year, in spite of the i 
splendid efforts and actual accom- 
plishments the United States has 
achieved in fire prevention. Yet 
one cannot call those losses “‘con- 
stant,” for every few years there 
is a conflagration that boosts the 



























A landlord who could truthfully label 
his building ‘Fire Resisting’? would 
have no trouble in getting all the first- 
class.tenants he could accommodate 


average figures enormously. For in- 
stance, in the year of the San Francisco 
fire the fire losses were $580,000,000 
instead of $250,000,000. 

In the regular order of things this 
country is about due for another ex- 
traordinary blaze, the chances being 
intensified in cities where, in connection 
with war work, there is a great mass of 
temporary construction. 

The terrible fire in Chicago in 1871 
broke out in its lumber district, 
and, because of the fact that 





One plan for fire prevention would 
provide for the inspection of all 
buildings large enough to house 
twenty or more persons, and their 
labeling as to fire safety. The 
sign below needs no explanation 













half the loss, which reached the 
enormous sum of $500,000,000. 

These huge losses could have been 
avoided if the buildings had been truly 
‘‘fireproof.”’ - Still people will build only 
as well as they are made to by law, 
so that every step of the way toward 
fire protection or fire prevention has 
been taken after a fight with the very 
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“Ordinary Construction” would mean 
reasonably safe; that is, not fireproof, 
but having the requisite sprinkling or 
other fire-fighting apparatus installed 


people who should be most intereste¢ 
—the owners of property. 

Since it is only by force that: we can 
accomplish anything in that line, let’s 
get still another law or ordinance 
through: the labeling of buildings. We 
have laws now as to just how buildings 
shall be constructed in this or that 
district, and it is the building com- 
missioner or inspector who passes on 
the matter, interprets the ordinance, and 
istheauthorityineachcity. Let 
us give him still another func- 








two thirds of Chicago’s build- 
ings were wooden, spread with 
great rapidity over the town. 
‘The flames even leaped across 
the river, destroying in all 
17,450 buildings. . The loss was 
$196,000,000, a fabulous sum 
in those days. 

The fire that broke out in 
Baltimore in 1904 ate up the 
entire business section of 
the city. 


The Biggest Fire 


Right on its heels came the 
worst and largest fire in the 
history of the United States— 
the San Francisco fire of 1906. 
It broke out as a result of a 
series of California earth- 
quakes, and raged for three 
days, tearing through the en- 
tire business section. The 
earthquake broke the water- 
mains, thus draining the reser- 
voirs and making it almost 














impossible to fight the fire. 
It was checked, finally, by 

dynamiting several houses. 

The insurance companies bore 
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From their fire-escapes they fearfully watch the blaze 
roaring in a paper warehouse only a few houses away 


tion: the inspection of all build- 
ings of a public or semi-public 
nature—churches, halls, stores, 
hotels, apartment-houses, any 
building that houses more than 
twenty people under one roof. 
After these buildings are in- 
spected they should be put in 
one of three classes and labeled... 


Labels for Buildings 


‘Fire Resisting’ would mean 
that the building is constructed 
according to all the require- 
ments of fireproof construc- 
tion; “Ordinary Construction” 
would mean that the building, 
though not fireproof, is reason- 
ably safe and has the requisite 
sprinkling apparatus or other 
protection installed; “‘Danger- 
ous” would point out the fire- 
traps. No law, no police, no 
terrible lessons would have 
half the effect upon property- 
owners as would this labeling. 
With “Dangerous” marked 
over his door, what chance 
would an owner have of renting 
his building? 
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You Cannot Waste Your Loaf and Have It Too 


Twenty million tons of fcod for her starving people—this is the 
promise of the United States to Europe. That’s a lot of food. 
If it were loaded into freight-cars, the cars would make up a 
train reaching from New York city to Spokane, Washington; 
and 1,594 locomotives of the huge triplex type, capable of 
pulling 251 fifty-ton cars, would be needed to haul it. 

To transport this huge load to Europe, 240,000 tons of shipping 
will be kept busy for a year. The George Washington, which 
carried President Wilson to France, has a tonnage of 27,000; it 


would require a vessel nine times her size to take all the 
promised food over in one cargo. 

Where will we get it all? The skyscraper loaf shown above 
suggests one answer. Formerly about 600,000 barrels of flour 
was wasted yearly in the United States in stale bread returned 
by the dealers to the manufacturers. The war put a stop to 
that. The saving, if put in one loaf, would cover a whole city 
block, and the loaf’s crust would be level with the roof of a 
ten-story building. 




















Feathered Farm Help 


Live Here 
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When It’s Wash-Day in Bombay 


E in America are sternly warned 

against washing our dirty linen in 
public, but the people of Bombay do it 
shamelessly. On wash-day all the 
dhobies (a dhoby is an Indian washer- 
woman) meet at the dhobydom with 
their bundles of wash. This is a large, 
open, circular place down the center of 
which run long rows of wash-tubs. 

Each dhoby selects a tub and starts 
her washing. The clothes are rinsed in 
smaller tubs just behind the wash-tubs, 
and are then hung on the arm of the tub 
to dry. When the clothes are dry the 
dhobies roll them into bundles and carry 
them home. 

This system pleases everybody. The 
washerwomen are able to exchange the 
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The Watch that Wore a 


Gas-Mask 


F the Germans had had a better sense of 
efficiency and had spent more time on 
the things that really count- 

ed, they might have fared 


A Fish Out of Water better. For instance, many 
German officers wasted hours 


HIS is a house that helps the birds that gossip of the town without interference, 
help the farmer raise big crops that and the wash-owners are undisturbed. 
help feed Europe. The birds that 
live in it are purple martins. They 
like the taste of the insects that like 
the taste of the crops, and by eating 


these insects they help to save 
the crops. 

Although this martin house 
is made of wood, it looks like 
sugar candy. The candy ef- 
fect is obtained by mixing 
white paint and sawdust to 
a creamy paste, and then 
spattering it over 
the house with a 
whisk-broom. The 
roof is painted 
green. 

The birds work 
industriously for 
fourteen hours each 
day; after which 
they come home 
and rest up. Their 
natural home is in 
the hollow of atree, 
but they are per- 
fectly willing to 
live in man-made 
nests. 

The martin is a 
kind of swallow. 


RITISH submarines are just as large and formidable 

as German ones, but they are not nearly so well known, 

for they live respectable submarine lives, while U-boats 
have made themselves notorious by their wicked deeds. 
This is a picture of a K-boat, one of England’s best, 
which went aground on the Lancashire 

sands in one of the fogs that so 

frequently hover over 

England. The boat’s 

length is 350 feet. 


hanging .on their dug-out 
walls curtains and “God 
Bless Our Home’’ pictures 
which were not at all appre- 
ciated when they were cap- 
tured by the Allies. 

One careful German sol- 
dier had a gas-mask made 
for his watch. This energy 
was wasted, for the watch 
is now in America. 

The gas-mask is 
simply an outside 
case—one face of it 
glass so that the 


time will show . 


through it—which 
fastens tightly 
about the watch 
and allows nothing 
to go in or out. 

Of course a 
watch does not 
need a respirator, 
nose-clip, mouth- 
piece, or chemi- 
cal-box. 
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An Expression of Patriotism 
from the Vegetables 


HREE cheers for the red, 
white, and blue—in this 
case peppers, 
plums. The red peppers and 
white onions are lined up to 
make the stripes; the field for 
the stars is blue plums, and 
the stars are white plums. 
Long may it wave? Alas, 
there lies the trouble. It can 
neither last long nor wave. 
The vegetables were beautiful, 
brilliant, and good when this 
picture was taken, but before 
long they will go bad. If the 
owner is wise he will sell his 
red, white, and blue stars and 
stripes before they turn brown. 


onions, and 





He Plays Them All—and 
Never Had a Teacher 


“DROFESSOR” Monroe, of 

, Montour, Mo., feels a 
justifiable pride in the fact 
that, though he has never 
taken a single lesson in music, 
he is proficient on no fewer 
than nine different musical in- 
struments. Although he is a 
self-made musician, the Pro- 
fessor gives lessons on all of 
the instruments he plays. 

This ability is not altogether 
due to native talent, but in a 
very great degree to constant 
practice. He is still adding 
to his repertoire. 
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Every Korean His Own 
Blacksmith 


F a Korean horse were asked 

whether he wished to go 
with or without shoes, he 
would undoubtedly jump at 
shoelessness, for being shod 
in Korea is much worse than 
sore feet. The horse is turned 
over on his back, his feet are 
tied together, and then all four 
are tied to a pole. 

While the horse lies in this 
uncomfortable position, his 
owner leisurely hammers on 
the shoes, while the son of 
the family hands him the nails 
he needs. 














How Indians Make a Silo for Acorns 


| Be California the Digger Indians have a primitive but most effec- 
~ tive way of storing up the acorns they use for making their bread 
during the winter months. They use what is called the acorn-basket. 

The Digger drives four stout posts into the ground, and puts 
three or four withe hoops around them, forming a sort of barrel 
frame. Limber pieces of brush are then worked in as barrel- 
staves, and when these have been made almost rat-tight a second 
layer of finer brush is used to line the basket. The Digger then 
pours into the basket his supply of acorns, and fastens an old 
piece of burlap over the top. 

Thus protected, the acorns are safe from squirrels, blue-jays, 
and other denizens of the woods. 


Is This the Original ‘‘Hot Dog’’ ? 


“[aEke is such a thing as a hot dog. It is not found trimmed 
with mustard on a roll at Coney Island, but in that far-distant 
part of the United States known as the Philippine Islands. The 
gory picture below shows only too clearly how a hot-dog feast is 
prepared. It is presumed that the three patient-looking animals 
tied up at the left will be the next victims. Such pictures as this 
in large quantities would surely boost vegetarian stock. 

The Filipinos are not the only people who eat dogs, for dog 
meat has a pleasing taste. It resembles veal, though it is some- 
what stronger. One reason for this may be that the action of a 
dog’s digestive system is very rapid. This would, most likely, 
affect the taste of the meat. 



































































Invention versus Death—to a Finish 


It was a close fight, but once 
more mind triumphed over matter 


By ‘Theron W. Bean 


EAVY black clouds hung like a 
H pall over Guam as the United 
States Shipping Board S. S. 
Dumaru slipped out of Apra’ harbor, 
bound for Cavite, P. I., carrying a 
government cargo of high explosives. 
The vessel had hardly left the island 
before a terrific electrical storm broke. 
Out of the heavens crashed a bolt of 
lightning, striking far out in the sea. 
Another struck farther in. Then 
came the fatal blow, as the third bolt 
crashed down on the decks of the 
Dumaru. 
In a few seconds the entire forward 
part of the ship was in flames: the 
gasoline stowed in the forward hold had 
been ignited. With the gale against 
which the ship was steaming, it would 
be but a matter of minutes before the 
cargo of munitions in the after-hold 
would be set off. 


Knocked Out by Lightning 


“Abandon ship!’’ came the order. 

The men rushed to the decks and 
the launching of the life-boats began. 
My post was the radio cabin. The 
distress signals were soon on the ether 
with good radiation. Any station 
within fifteen hundred miles of us 
could be expected to pick up the call. 
But as I threw my switch into a receiv- 
ing position another bolt of lightning 
- struck out the antennae. Its charge 
was carried down into the receiving 
tuner. Since the safety gap was not 
heavy enough to stand the charge, the 
receiving apparatus was burnt out. At 
the same time a “‘short’’ through my 
telephones keeled me over; but I was 
soon able to resume sending, as the 
transmitter had not been damaged. I 
was compelled to leave the cabin as the 







All the difference between life and death 
hung on the success of the engineer with 
the bent pump-rod as a fishing-gaff 


flames broke in 
at the rear. 
Upon reaching 
the deck, I saw 
but onelife-boat, 
about twenty- 
five yardsaway. = 
Jumping over 
the side, I swam 
to it, and was 
crowded in among thirty-one other 
men who had been the last to leave. 


Drifting a Thousand Miles 


As quickly as possible our boat was 
rowed away. When nearly a mile 
separated the flaming Dumaru from us, 
the crash came. High into the air the 
hull was sent, breaking into gleaming 
fragments under a blood-red sky. 
Several hours later we stopped rowing 
and crawled under the sail to shiver 
through the night. 

Toward morning rowing was re- 
sumed, and just at dawn Guam was 
sighted. But a change of wind oc- 
curred, and this, with the four-mile 
current that runs off the island, forced 
our life-boat away. Another disap- 
pointment lowered the spirits of all.on 
board. A steamer was sighted, and at 
once the men shouted: ‘‘She’s looking 
for us. We're surely safe now!” 
Being the youngest and lightest, I was 
sent up the mast to wave a red shirt; 
but frantic waving and shouting availed 
nothing, as she kept her course and 
soon passed out of sight. 

“Tt’s a question of time now, fel- 
lows,” said an ensign. ‘“‘We must row 


and wait for the time when the wind 
will change, or a pick-up may save us.”’ 

But neither did the wind change 
Our water supply 


nor the relief come. 
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A third bolt crashed down on the decks of the Dumaru 


was found to be low, and so was 
the amount of hardtack. ‘i'wo table- 
spoonfuls of water and one hardtack a 
day were our rations. How long we 
could last on this no one dared to think. 

After a week of terrible suffering— 
a week in which we all gradually 
grew weaker—we found it would be 
useless to attempt to make Guam. 
Against the judgment of a few, the 
course was laid for the 1,300-mile drift, 
to the Philippines. 


The Life-Giving Still 


As the days passed the water-tanks 
became more nearly empty, the hard- 
tack scarcer, and the men in worse 
condition. Finally our negro cook 
became disheartened, gave up com- 
pletely, and was soon insane. For 
three days he alternately prayed and 
cursed, vowing he would never live to 
pass the thirteenth day. This super- 
stition seemed to hasten his death, and 
he did die on the thirteenth day out. 
On this same day our supply of water 
became totally exhausted. 

From the seventeenth day the deaths 
came rapidly. On the seventeenth 
day after the wreck the last wormy 
hardtack was choked down. With no 
water and no food, something had to be 
done if any of us were to be saved. 
Surrounded by salt water, the tempta- 
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To distill a few drops of life-giving water in the hastily fashioned evapo- 
rator even the gunwales of the boat were cut down and used as fuel 


tion to drink it is maddening. Those 
who could not resist died quickly. 

Then some one suggested evaporat- 
ing the salt water. An empty hard- 
tack container was connected, by a pipe 
torn from the bailing-pump, to an 
empty water-tank. Filling the hard- 
tack tin with brine.) we generated steam 
by building a fire under the tin in a 
bucket. First the oars were used 
for fuel. But the oars soon burned 
away, and almost no steam was con- 
densed. Failure meant death. Then 
we remembered our shoes, and these 
were added to the fire. In this man- 
her, enough fresh water was evapo- 
rated to give each man a swallow. 

The next night our lips were again 
swollen and blackened. Our chances of 
life were so slight that nobody objected 
to the suggestion that the freeboard of 
the boat be used for fuel. Again we 
succeeded in getting a sip of water. 

Dolphins had been following the 
boat for many nights. One of our 


engineers believed it possible to catch 
one, if the means were at hand. Soa 
bailing pump-rod was heated in our 
fire, and bent in the form of a gaff. 
With this hook the engineer succeeded 
in landing three dolphins, each weigh- 
ing about fifteen pounds. The first, 
boiled in salt water, was inedible. The 
others were rationed out in small pieces 
and eaten raw. Sufficient moisture was 
obtained from the raw fish to take the 
place of the water we so sadly lacked. 


Death Reaches Out Again 


Twenty-four days had passed, and 
we had seen no ships, had no rain to 
give us water, noresighted land. Then 
about noon a shout went up from one 
of the men. Land was sighted. As 
each man assured himself of the truth 
of this, it dawned upon us simultane- 
ously that we still had a chance to live. 

About four o’clock the rocky coast- 
line of the island toward which we were 
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being carried became more distinct, and 
a sandy beach could be distinguished. 
The boat, caught by current and tide, 
was swept toward the beach. One 
danger remained; the craft must pass 
through a heavy surf. Each man held 
his breath as the first breaker caught 
the boat, lifting it high and carrying 
it shoreward. Six hundred yards 
more, and the beach would be reached. 

Just as we felt sure of setting 
our feet safely on ground, the boat 
was caught by a tremendous torrent 
of water and tossed end over end, 
throwing its sixteen occupants on the 
coral reef on the jagged edges of which 
the boat had capsized. Pounded and 
thrown about by the surf, we finally 
reached the beach, torn and cut by the 
poisonous brown coral. Two of our 
number were unable to make the fight 
through the heavy surf, and their bodies 
were washed out to sea. 

We fourteen survivors knelt down 
on the beach and gave thanks. 




















The average family (five persons) 
in New York city has to pay about 
one hundred dollars a year in 
additional rent and other expenses 
for the privilege of living on an island 


Manhattan Island is con- 
nected with New Jersey and 
Long Island by five bridges 
and seven tunnels. The 
congestion due to the water 
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What It Costs to 



















barriers has heaped the population liter- 
ally sky-high downtown. The average 
farm of a hundred acres brings in about 
the same income as that from the rent of 
a piece of land in lower Manhattan 





























The Equitable Building stands upon 
an acre of ground, but it has more 
than forty acres of floor space, thirty- 
eight stories above-ground and three 
below. It is the largest (though not 
the highest) office building in the world 


Some items in the yearly expense account 
of the bridges are: cost of operating surface 
and elevated cars, $2,600,000; value of time 
lost by vehicles in approaching and crossing 
bridges, $2,500,000; maintenance and re- 
pairs, $720,000; depreciation, $580,000; in- 
terest on capital, $4,050,000; administration, 
$120,000; total for four bridges, $10,570,000. 
Total for all bridges (estimated), $18,000,000 





equal to the area of the two desks below. There are about a 
hundred acres below the dotted line in the picture above 


The first cost of the Hudson and Manhattan 
that of all the tunnels in operation today, $200,000,000. Passengers ’ , F 
in Hudson tunnels (1914), 60,000,000;. fares from these, $3,500,000. ak She WOES hengent, Series Eeiane 


Estimated fares for all seven tunnels now in operation, $10,000,000 hold the world’s record. The Hell Gate 














The ground-space occupied by these two desks, each 
thirty-two by fifty inches, is worth $13,000. The interest 
on this at 6 per cent would yield an income of $780 a 
year, or about that of the average hundred-acre farm 
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tunnels was $55,000,000; New York’s Five 


among suspension bridges, the Brooklyn, 
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Great Bridges The length of Brooklyn Bridge is 6,016 feet, its longest span, 1,595 feet; 
New York city. For length of span 
Manha i 


Bridge is the largest of arch bridges span 1,182 feet; Hell Gate Bridge, length 18,000 feet, span 1,017 feet 































Live on an Island 
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The cost of living on an island, itemized: 
Cost of municipal ferries, $2,230,000 © 
Fares on other ferries, $3,840,000 
































Vehicle fares, $4,000,000 
Cost of delays, $4,500,000 
Total cost of ferrics, $14,570,000 
Cost of ferries, $14,500,000 
Cost of bridges, $15,500,000 
Cost of tunnels, $10,000,000 


Total cost for personal 

conveyance alone, _ $40,000,000 
Estimated cost of river 

crossings for freight, $10,000,090 
Total cost of river 


crossings, $50,000,000 

- Cost of extra rent due 
to congestion, $50,000,000 
Grand total, $100,000,000 


= 


g 





In 1906, when the ferry traffic in New York city was 
at its greatest height, there were in the service 152 
boats, or 28 per cent of all the ferry-boats in the 
United States. They carried in one year 209,000,000 
persons, or 63 per cent of all the ferry passengers in 
the United States. Since then increased bridge and 
tunnel facilities have somewhat relieved ferry traffic 


The traffic across the four older bridges 
in one year is approximately: foot passen- 
gers, 6,000,000; trolley-car passengers, 130,- 
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Park Row at 5:15 p.M. More people are said to pass this 000,000; elevated train passengers, 115,- 
spot, which is near the entrance to Brooklyn Bridge, than 000,000; one-horse vehicles, 2,400,000; 


any other in New York, and at going-home time they seem 


to be all trying to pass the same spot at the same moment two-horse vehicles, 1,600,000; three-horse 


vehicles, 160,000; automobiles, 3,940,000 
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Manhattan Bridge, length 6,855 feet, span 1,470 feet; Williamsburg Bridge, 
ttan, and Williamsburg bridges length 7,308 feet, span 1,600 feet; Queensborough Bridge, length 7,449 feet, 
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N The Beautiful Tongue of 
a Honeybee 











































lg “the sce Bip. 

. par , oney- 
bee is covered with long hairs which in. 
crease in length toward the end of the 
organ. These are arranged in circles 
and in transverse rows, and give the 
tongue a beautiful appearance, 

Some authors believe these hairs to 
be taste organs; but it has been gyp. 
gested by good authorities that they 
are simply spines guarding the tongue’s 
delicate tip. 

Give some bees a small amount of 
honey and then watch them through a 
lens while they are eating. This may 
be done by placing a little honey on 
one hand and holding the lens in the 
other. While one may thus see the 
motions, it isin the main difficult to 
observe in detail exactly how the work 
is done; and here, as with the sting of 
the bee, there are some differences of 
opinion. The action seems to be a 
combination of capillary attraction, 
sucking and lapping. 

The tongue is not a solid organ, nor 
yet is it truly tubular. It is so curved 
that, in connection with the hairs, it is 
either wholly or partly converted into a 
structure that acts like a tube. 
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By a breeches-buoy arrangement, the crew of this giant observation balloon 
towed from a steamship is able to shift at will from the basket to the deck 


Dropping the Pilot—1919 Version 


ANGING in midair, this daring man is one of the crew of two of a 

great observation balloon which has been towed above a ship to give 
a gull’s-eye view of the steamship track, lest any vagrant mine cause a 
post-war disaster. It is something of a job to haul down one of these 
balloons, and so they change watches in the basket by sending men 
from balloon to ship or from ship to balloon by this breeches-buoy 
arrangement. 
_ If this exchange of men is possible with a captive balloon, why isn’t 
it possible for a dirigible, say of the “blimp” type, to sail over a steam- 
ship, drop a mooring-line aboard, send down a breeches-buoy tackle, and 
transfer a man from blimp to steamship? And why shouldn’t that man H on Naturalists dif- 
be a pilot, ready to show the ship the way into port while the blimp ee ee ee 


= 2 z . r 4 fer as to whether the hairs are little taste tubes 
pilot-boat-wise sailed on to deliver pilots to other incoming vessels? or simply a guard for the tender tongue-tip 
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© International Film Service 
This British scheme for 
launching an airplane from a 
ship was a secret during the 
war: it is essentially the 
same as Langley’s which 
Captain Chambers perfected 


HE great-grandfather 

of the present engine-driven 
airplane, Langley’s aerodrome, 
or rather a quarter-size model, 
first. flew in 1896. Later he 
built other quarter-sized models, 
and they all flew. He solved 
the problem of getting his flying- 
machine afloat in the air ocean 
by hurling it from the roof of a 
house-boat. He placed the air- 
plane on a car which was pro- 
pelled by springs along short 
rails, and at the end of its run 
stopped abruptly, thus shoot- 
ing the airplane off into the 
air. With this kind of a start, 
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Langley’s man-carrying plane as it ap- 
peared just before a trial flight in 1903 


Promoted from Stable to Mansion 
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© International Film Service 
Here the seaplane is shown 
ready to be shot along the 
launching rails by a com- 
pressed-air catapult. . Years 
ago, Langley used coiled 
springs for the same purpose 


aid of broad flying-fields re- 
semble those of Langley is 
shown in the pictures above. 
Langley’s machine weighed 
about 640 pounds; the seaplane 
weighs about two tons. Langley 
hurled his machine along the 
launching track by the thrust of 
the airplane’s own propellers 
and the pull of a powerful coiled 
launching spring of great power. 
The British seaplane is shot 
along the rails by a compressed- 
air catapult. The parallel be- 
tween the Langley experi- 
ments and the British is made 
all the more striking by the 








the Langley model flew one 
thousand feet in twenty-one 
seconds. 

Langley did not succeed so 
well in launching a man- 
carrying plane by this method, 
and later pioneers in the art 
learned to run their machines 
along the ground until they 
got up speed enough to jump 
them into the air, much as 
some of the heavier birds 
have to run a short distance 
before taking flight. 

But in order to get up 
enough speed to lift the air- 
planefrom the groundinto the 
air large and comparatively 
smooth fields—or, in the 
case of hydroplanes, stretches 
of quiet water—are needed 
for therunning start. To get 
Into the air from narrow 
quarters, such as a ship’s 
deck, fliers had to go back to 
Langley’s plan. How closely 
the most recent attempts to 
launch airplanes without the 


ACK in 1853, a rich New Yorker built a fine stable 


L) of granite at the northern end of Manhattan Island. ° 


Following the prevailing architectural fashion, he built 
his stable with an archway through the center. Upstairs 
were living quarters for the coachmen. 

Now comes another New Yorker who purchases the 
old stable with the surrounding ground and converts 
it into a mansion. The archway becomes a spacious 
reception-hall; the space formerly occupied by the 
stalls is now a living-room, dining-room, and closed-in 
porches; the upper 
floor is used for 
bedrooms. 






© Publishers’ 
Photo Service 
Of course it was a beautiful and commodi- 
ous stable; its present occupants are 
as comfortable as the horses onc’ were 
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fact that, while it was a 
quarter-size model that Lang- 
ley flew successfully, the 
British in their attempt did 
not care to risk a man in the 
machine that was to be shot 
into the air, and so both ma- 
chines fell aftershort flights. 

In our own Navy Captain 
Washington I. Chambers 
made successful experiments 
in launching airplanes from a 
ship’s deck several years ago. 
More recently, airplanes have 
been launched from runways 


‘built across a battleship’s 


deck and outboard along the 
barrels of the great guns, thus 
giving the airplane room to 
get a running start; but the 
problem, so necessary to com- 
mercial as well as to war 
needs, of launching airplanes 
from narrow quarters is still 
to be solved. And coupled 
with it is the still more diffi- 
cult one of landing in a 
restricted space. 
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At the same time that New York 
was building skyscrapers in which 
to house its millions of workers, it 
was burrowing into the earth, build- 
ing stories below-ground in which 
to run the long trains of cars 
that carry the workers to their work 


in the world: its sub-cellar is far 


Ne YORK is the tallest building 
below the surface of| the earth, 


and its roof in some places reaches up . 


750 feet above-ground—and New York 
is constantly growing taller. For, as 
congestion increases, engineers bring 
relief by digging deeper and building 
higher—always adding to New York’s 
many stories. : 

Though there are 360 square miles 
in New York city,—an area large 
enough to furnish one city lot to every 
family in New York,—almost all the 
business of making money takes place 
in the section from Times Square down 
to the Battery and from river to river 
on the sides. So that every morning at 
about nine o’clock more than a million 
people pour in, not only from the 360 
square miles of New York city itself, 
but from near-by New Jersey and 
up-State New York, and then rush 
out again between five and six—all 
in a great hurry, all impatient at the 
slightest delay. 


Taking a Million to Their Work 


It was the need for accommodating 
this million of money-makers that 
brought the high buildings for them to 
work in and the layers of underground 
subways and tunnels for them to 
travel in. 

Down in New York’s present sub- 








The Roads that New York Travels 


Because the town lives in layers and 
By Travis H. Whitney, of the Public 


cellar are the tunnels that run off 
Manhattan Island into the river-beds 
on either side and then on to New 
Jersey and Long Island. 

In building these tunnels under the 
rivers, the workmen sometimes had 
to dig through rock, sand, and silt, 
and they constantly ran the risk of 
having the water break through. 
Yet the tunnels were so well finished 
that the commuters who travel through 
them today seldom know or care 
whether they are reading their news- 
papers below the bed of the river or 
merely under the skyscrapers. A sus- 
picion of dampness, a slight pressure 
in the ears, and some extra noise are 
the only differences, for the subway 
passenger, between life 


other for the Bronx—solved the prob- 
lem of the nineties. It cost more than 
$55,000,000, and accommodated 400,- 
000 people a day. The trains ran two 
minutes apart at the rate of thirty 
miles an hour on both local and express 
tracks. They were—and still are— 
made up of ten steel cars coupled to- 
gether. Seen from a distance at night, 
one of these trains as it nosed out 
above-ground looked like a giant cater- 
pillar speeding along. 


The New Subways 


This subway system, which was 
adequate for New Yorkers in the 
nineties, would not satisfy the people 





under the river and life on 
land. 

One flight up from the 
tunnels are the subways. 
They were started back in 
the nineties to help out the 
overcrowded street-cars and 
elevated trains which strug- 
gled along above-ground. 
The first system that ran 
from Brooklyn to Ninety- 
sixth Street and then 
branched off into two lines 
—one destined for Wash- 
ington Heights and the 





First, in 
with its labyrinthine structure far under- 
constituting another story. 
construction in some places, or two stories high. 
each day as on the entire Pennsylvania Rail 
2,915,200,205 passengers were carried on the 
accident—a record unequaled by any other 
one of New York’s Public Service Com 
article how very much more wonderful is the 
the old-world cities at which the ancienls 


the many stories that make up 


Above them rum- - 


a 
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Make It a City of Many Stories 


works in layers it must also ride in layers 


Service Commission of New York 


of today—there are so many more of 
them. Last year passengers were 
jammed in the trains until the doors 
would barely shut. And so the old 
subway, which wandered at Forty- 
second street from the lower East Side 
to the upper West Side, was cut in 
two, and each half extended up its 
own side of the island. They go their 
separate ways, and are connected only 
by a shuttle train. 

This change in New York’s subway 
route has added 330 miles of tracks at 
a cost of $330,000,000. Meantime the 
Brooklyn Rapid Transit system has 
helped out by crawling up to Times 
Square. 

All of this digging for subways and 


tunnels had to be done under buildings 
and under streets that carried heavy 
traffic, so that one third of the many 
millions which the subways cost was 
spent for bracing up buildings and 
streets to keep them from falling in. 


Some Difficulties of Construction 


Here is an example of the difficulties 
encountered: William Street is forty 
feet wide, and the subway built under 
it was to be thirty-nine feet six inches 
wide. In the first place, part of the sub- 
way was below the water-level, and the 
diggers bumped into dangerous quick- 
sand pits. Then, after they had dug 
across the street and approached the 

opposite side, they hit the 





New York’s traction lines, there is the subway 
Then there are the surface lines, 
ble trains of the elevated railway, of double-deck 
Twice as many persons ride on the subway . 
road system. During a period of ten years 
subway, of whom only one was killed in a train 
railroad in the world. Mr. Travis H. Whitney, 
accompanying 
metropolis of the New World than any of 
THE EDITOR. 


ground. 


missioners, reveals in the 


once marveled. 


foundation of a_ building 
which jutted out into their 
thirty-nine feet six inches. 
Whereupon they moved 
back the foundation before 
they continued. 

Though each new system 
of the under-world took 
away some of the trade of 
the trolleys and the elevated 
railroads above-ground, 
they continue to thrive, 
keeping up to the times by 
dropping their respective 
horses and locomotives and 
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Above the tunnels come the sub- 
ways, then the trolleys, and then 
the elevated railroads. The tunnels 
burrow under the rivers and. come 
out in Long Island and New Jersey, 
where they gather in the commu- 
ters and bring them to Manhattan 


taking up electricity. And the elevated 
lines developed.third tracks for express 
service. 

In third-tracking the elevated, whole 
sections of tracks had to be raised, a 
few inches at a time, while the traffic 
continued as usual. No one was hurt, 
and yet at any time the slightest 
mistake in plans or defect in structure 
might have endangered the lives of 
hundreds. 

One of the interesting features of 
construction, from an_ engineering 
point of view, is the hump, or grade, 
at the express stations. As a train 
approaches a station, the up-grade 
makes stopping an easy matter, while 
the downward inclination on leaving 
the station gets up speed very 
radidly. 

All together there are twenty-three 
different ways of traveling from Fifty- 
ninth Street to City Hall; and down- 
town, where the city narrows, there is 
at least one railroad to every length- 
wise street. With all these four layers 
of trains working at top speed, the 
city today is just about able to hold 
its own. 

It was through this development 
of New York’s third dimension that 
New York is what it is today. Peo- 
ple work in layers, and people ride 
in layers; and whenever more room 
is needed the city simply builds an 
extra story. 
































A New Tire Pump Without Any Valves 


ROUBLE is sometimes experienced with the ordinary 
type of air tire pumps fitted on automobiles because of 
the multiplicity of parts such as valves, valve springs, 
piston rings, spring check- 
valves, and the back pressure OUTLET PORT 
unavoidable in such types of 
pumps when pumping against a 
a high resistance. 
These difficulties are elimi- 


‘ ; OUTLET 
nated in a pump built on an TO TIRE 
entirely new principle. It Se 


has only three moving parts, 
the piston, the connecting- 
rod, and the driven crank- 
shaft. 

The valves and check-valves 
are done away with by ports 
cut in the piston in somewhat 


CURVED 
CONNECTING-ROD 





DRIVEN CRANK, 
SHAFT 


DRIVING- ~~ 


PINION 
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It Makes Life Easier for 
the Delivery-Man 


O doubt all of us have wondered why the milkman, the 
baker, and the iceman still continue to use horse 
wagons. Ask the milk, bread, or ice companies, and they 
will tell you that the truck does not pay in house-to-house 
delivery work because there are so many stops in a block 
that the truck is in actual running operation only for from 
five to ten per cent of the total time of the trip. 

Electric cars, which are more economical in such work 
under average conditions, have been employed to some 
extent. To make them still more efficient, one maker has 
brought out a vehicle with a front step ahead of the forward 
wheels and a hinged dashboard. The dashboard may be 
swung out of the way so that the driver can get on and 
off in the least possible time. 














the same manner as in the early forms of two-cycle gage : 
engines. 





















ECCENTRIC BALL 

AND SOCKET JOINT 
A new type of tire pump which does away 
with valves, springs, etc., has only three moving 
parts-—piston, connecting-rod, and crank-shaft 
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The piston ports or grooves are made to regi 
with other passages in the cylinder casing, as shown, to; 
mit and discharge the 
after compression by 
the piston an oscillating - 
turning movement about i 
vertical axis as well ag the. 
ordinary up-and-down mo-— 
tion. ue 
This combined double mo. 
tion is secured by the employ. 
ment of a connecting-rod with 
a curved lower end and a bal. 
and-socket joint between it. 
and the driving crank-shaft 
The axis of the ball-and. 
socket joint is offset from the 
axis of the driven crank-shaft. 
This eccentricity provides the 
throw necessary to give the 
piston its stroke. This is 
clearly shown in the sketch 
giving a plain view of the 
moving parts. 








































In an Emergency This Truck 
Operated a Bakery 


ECENTLY, at the beginning of a railway strike in 
Kansas City, Mo., the city was without electricity 
for power. 

One enterprising bakery firm put a car in to mn 
its power plant, but the differential of the car went bad in 
about two hours. Then a truck was put on the job. The 
rear wheels were jacked up and a belt run from the tire to 
the shafting overhead. The truck ran the power plant for 
seven hours straight with no differential trouble, and the 
radiator not even boiling. 

This proves that the truck of today is an efficient and 
economical worker. From all parts of the country come 
tales of the various jobs it undertakes that are entirely out 
of its line of work; and usually it pulls out a winner. 











The hinged dashboard folding back with a step below allows 
the driver easy entrance through the front of this electric truck 
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Just as if it were out delivering bread, this truck got on the 
job when the power gave out and ran the bakery’s machinery 
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™LOAD-CARRYING 
\ LINK MEMBER, 








The driving pinion of the axle 
projects from a_ hollow link, 
giving any desired gear ratio 


An Akron inventor has brought out a new type of axle 
that converts a passenger-car into a commercial vehicle 


The Little Axle Does It 


HENEVER a passenger-car is converted into a ve- 
hicle to carry a greater load, it is necessary to in- 
crease the final gear ratio between the engine and the rear 
wheels. The driving gear on the car drive-shaft must 
be made very small or the driven gear made so large 
that the axle casing to inclose the gear has not suffi- 


cient clearance from the 
ground. 

C. R. Baker has inven- 
ted an axle in which the 
load-carrying member is 


formed with a hollow link, ~ 


inside of which the driving 
pinion may project, as 
shown in the accompany- 
ing illustration, to give any 
desired ratio between the 
teeth of the two gears. 














In exporting motor-trucks to 
Europe during the war the 
Motor Transport Corps devised 
this plan for economizing on 
shipping space. By completely 
dismounting the truck a space 
twenty-seven inches high and 
two hundred twenty-eight inches 
long is all that is required when 
it is properly boxed or crated 





REAR AXLE 


























A Spark-Plug that Can’t Break 


NEW type of plug has a ventilating chamber sur- 

rounding the shoulder and upper part of the in- 
sulator, with two vent-holes to draw off the superheated 
air and permit a circulation of cool air. 

The insulator is vitrified silica and lava. It is claimed 
that this insulator will withstand the most violent tempera- 
ture changes without breaking. 

Any wrench will suffice to take this plug apart, ‘since 
there are no bushing, gaskets, or threaded parts. 

The spark-gap is inclosed in an air-tight chamber 
which soon becomes a vacuum as the spark consumes 
the oxygen and nitrogen. 


‘‘No more _ bro- 
ken porcelains,’’ 
says the maker 
of this spark-plug, 
which embodies 
a new principle 


Shipping Trucks in Cases Half 
Their Size 


HIPPING motor-trucks overseas in cases whose vol- 

ume was little more than half those of the trucks when i? 

put together, was a task accomplished by our Motor 
Transport Corps. 

When these vehicles were 
first sent overseas they were 
crated in much the same 
manner as a piano. With the 
wheels in place and the top 
3 folded down, they took up a 
SPRINGS volume of 1,166 cubic feet. 

Then shipping bottoms be- i 
came scarce at exactly the 
same time that the need for 
trucks became greatest. The 

Government told the truck-makers 
that the volume must be reduced. 
They, in turn, suggested that the 
truck be entirely knocked down, 
with wheels, axles, and even the 
motor taken. off and blocked up 
on the base of the crate as shown 
in the illustration. This done, i 
the space was reduced to 302 
cubic feet. The comparative 
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volumes assembled and knocked 
down are shown by dotted lines. 

If any truck exporter had sug- i 
gested before the war that such a 
saving could be made, he would 
have been laughed at. The sav- 
ing effected thus points the way 
to economies possible for the 
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commercial exporter of tomorrow. 
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Want to ruin your top? 
which destroys the rubberized fabric. Use clean 
water and castile soap to keep it in good condition 








Then clean it with gasoline, 


a 


Cleaning clothes with 
gasoline is wasteful, 
also sometimes a way 
of committing suicide 


Hecre’s why gasoline bills soar upward. 
Pumps are guaranteed not to drip, but 


some of them 


do, even to the. 


extent ofa gallon 
or more a day 


Tighten all the 
gasoline line con- 
nections every 
so often. That 
seemingly small 
puddle under 
your car costs 
you real money 
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A Fool and His Gasoline Are Soon Parted 


Remember how the garage man pulls out the filler hose 
still dripping from your tank? That’s what is left of the 
gallon you’re supposed to get and are paying for 





Use a drip-pan when you are drawing 
gasoline frcm the pump, and pour the 


overflow, which 
would otherwise 
be wasted, back 
into the tank 


Never allow the 
engine to idle 
when the car is 
standing. Shut 
it off and use the 
self-starter. It 
pays to take this 
slight precautioa 





They’re Handy with Their Feet 


And so they find it easy to 
earn a living with their toes 


The Hindu toes the mark made by a cutting tool on 
wood; a lathe turns the wood and his toes hold the tool 


He never had any arms, so his 
toes have always been his fingers. 
Just now they are holding up 
aletter for him to read; but they 
are also good at writing, eat- 





He lost his arms in the army— 
the German one—and now he 
fiddles with his féet. Perhaps 
he can tell us more about that 
mysterious popular song and 


ing, painting, and swimming 





dance called ‘‘That Tickle Toe” 











There wasn’t much left of him when the war got through 


I Getting his wrists tattooed.to keep away the snakes; 
with him, but at least it left him two good feet to paint wiih 


this tattooer uses his feet to hold down his victim’s arm 
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The weaver of Formosa raises the alternate ranks of warp 
= eet . threads with her feet and works the shuttle with her hands 


Tamping the turf of Holland with all fours. The tampers 
stamp with their turf-shoes and pound the ground with mallets 





OA Home-Made Gasoline Buzz-Saw 


How 


N Iowa lumber concern purchased 
. one of two large pontoons that 

had served for fifteen years as the sup- 
port of a railroad bridge 
~ between North McGregor, 


Popular Science Me a 


it was used to break up a bridge 


‘A hand-saw might have been used, 
but that would have made the work ex- 
tremely slow besides being very costly. 


The problem was solved by riggi 
up a circular saw driven by a small - 
gasoline engine on a framework on 

wheels. 





Ia., and Prairie du Chien, 
Wis. 

When the bridge had 
been towed down the Mis- 
sissippi to the yards, the 
lumber company was con- 
fronted with a_ difficult 
problem. 

The pontoon was 408 feet 
long and 40 feet wide, 
and contained valuable 
timber. ; 

The stringers that held 
the bottom were spaced two 
feet apart, and it was im- 
possible to use one of the 





A track of two-by-four 
planks was laid across the 
stringers, and the fra 
after the saw had been 
mounted on it, was rp 
along this track. The gay 
disk was mounted at the end 
of a hinged. arm, which 
could be lowered as the 
saw cut through each 
stringer. 

Three men were required 
to operate the device—one 
to attend to the engine 
another to manipulate the 
levers of the mechanism, 








big two-men cross-cut saws. 


It traveled from stringer to stringer, cutting them as it went 


and the third to guide the 
saw. 


More Fish-Eaters Wanted 


So the Fish Commission transplants fish to fishless waters 


ANY rivers, lakes, and ponds 
throughout the United States 
that would make excellent homes for 
fish are uninhabited because fish, like 
people, pick out one small section for 
homing, and crowd into it, ignoring 
other places equally suitable. The 
result has been that when transpor- 
tation facilities were in bad shape, 
people in districts whose rivers could 
boast of no fish would get none to eat, 
while other districts would be over- 
supplied. 5 
The government decided to step 
in and even things up, and so the 
United States Fish Commission be- 
gan to transplant fish. But they soon 
found that this was no easy matter, _ 


In this special car for traveling fish the lower 
berths have been turned into aquariums 





for if the fish were handled roughly 
they would not survive the trip. One 
of the results was a specially con- 
structed car. All the lower-berth 
space is turned into an aquarium for 
the fish. The government men who 








Gently tumbling the fish into a 
stream that is to be their new home 
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travel with them must be content 
with upper berths to sleep in and 
legless wicker chairs to sit in. 

Very young fish thrive in new sur- 
roundings better than do their old 
settled parents, and so the govern- 
ment either catches them young and 
transplants them, or gathers eggs, 
hatches them, and gives the resulting 
fish their start in life where the Fish 
Commission sees fit. The young fish 

are carried from train or hatchery 

in pails. The temperature of the 
water in the cans is either raised or 
lowered gradually until it equals that 
of the river or lake in which they 
are to be placed. Then the fish are 
gently eased into the water. ‘ 
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Cans of young fish on their way from 
the hatchery to the river shown above 
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‘an attempt to prevent 




















NOW what the enemy is doing! loading. 


planes for seeing and cameras for correct their aim. 


recording the things seen. Forthwith In peace times the gun-camera will 
the airplanes were improved on, and so__ prove valuable in improving airplane 
were the cameras, until now the United tactics. Every flying-field of the 
States has a camera that will take American army and navy is now 
_moving pictures of the ground below equipped with the device. 


from a height of three miles, bringing 
out the smallest details—even foot- 
prints on the ground. As the sharp | 
lens of the camera looks through the 
bottom of the airplane’s fuselage, it 
sees things that the airman himself 
cannot detect. 

The lens represents the work of 
the Kodak Laboratory and is far 
superior to Germany’s best. It 
has a focal length of fifty inches 
and a diameter of ten inches. 

The cameraitself isof enormous 
size, and has two striking new 
features—a pan-chromatic plate 
which records many different 
color values, and a ray filter which 
enables the lens to penetrate even 
through clouds. Since the end of 
the war these cameras have been 
used for surveying. 

In one instance a map was made 







If the airman had been shooting bullets from his machine-gun instead 
of pictures, there is no doubt that he would have hit the airplane 


Thus, by shooting pictures 
That maximof warfare demanded at each other just.as they would shoot 
superior airplanes and cameras—air- bullets at the enemy, they learned to 













































This is the most highly ¢mproved 
type of camera. It looks through 
the bottom of an airplane’s fuselage 
and takes pictures at a height of 





in two and one half hours which ro) Shooting pictures instead of the custom- three miles. The young man is 
would have taken a hundred survey- : a ary bullets from a Lewis machine-gun removing the plates after a flight 
ors five years to finish. 









Air fighting came as il 


enemy observers from 
taking these  secret- 
revealing pictures. 

It was very hard to 
train the fighters on 
land to aim accurately 
at the enemy airplanes 
which they would meet 
when flying at many 
angles. This difficulty 
Was Overcome by an- 
other American camera 
invention. 

Thegun-camera used 
by the British was a 
separate unit on the 
British airplane. The 
Americans changed this 
ot so that it would fit 

€ regular Lewis ma- o 
chine-gun and shoot one ia eae ‘i oe — 
hundred pictures at a venting danger from explosive gases 



































The Light that Never Failed 


HE child who said, ‘“‘Don’t go down the mine, daddy,” 
several years ago knew what she Was talking about, 

for the mines then were far more dangerous than they are 
tods,. Even the miner’s lamp has been so improved that 


“it simply can’t get into trouble down in the most gaseous 


mine. Take, for instance, the lamp shown in the hat of 
the miner in the picture to the left. 

Except for its glass front and the cord from battery 
to lamp, the entire apparatus is inclosed in a non-conduct- 
ing, non-corrosive material which has the tensile strength 
of aluminum. This keeps it from short-circuiting in the 
vicinity of electric machinery and from deteriorating in 
acid vapors. The cord fits into a funnel-shaped groove 
in the battery-case when it is not in use. 

Even if the glass bulb should break, thus exposing the 
white-hot wires, the customary explosion would not occur. - 
The secret of the bulb is this: when the glass breaks the 
current is automatically disconnected. There are two bulbs 
in each lamp, so that if one fails the other will shine on. 

The lamp is attached to the miner’s cap and the battery 
is strapped around his waist, leaving his hands free. 
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Woman’s Foresight 
Aids the Piano-Hoister 


VVBERE to anchor the ropes 
that hold the tackle of 
the piano-hoisters is always a 
problem in apartment-house 
moving. Usually a stout-looking 
chimney or confidence-inspiring 
cornice is relied upon, but occa- 
sionally the chimney or cornice 
defaults on its part of the con- 
tract while the piano isin midair. 
It remained for a woman landlord 
to foresee the task of the piano-hoisters _ 
and to provide steel beams extending 
out from just below the cornices of her ° 
apartment-houses. These steel beams are 
provided with stout eyes to which the piano- 
hoisters cay safely and securely fasten their tackle. 











The Hand-Ball Court of Courts 


‘Te care and thought spent on educating and entertaining 
the children of today should make the next generation quite 
perfect. When, in our youth, we wished to play hand-ball, we 
used as a wall a bill-board er the back of somebody’s house— 
until the owner chased us away. But modern boys need only 
express a desire for hand-ball, and lo! excellent concrete courts 
are promptly built. 

The boys in the picture below are students of Loyola College, 
in Los Angeles, and the courts are on the college grounds. The 
wall is about twenty feet high and six inches thick. The parti- 
tions and flooring are also of concrete. 


The House that Was Moved 
in Sections 


N West Somerville, Mass., a large three- 

story dwelling was cut in two, moved 
from its site ten feet above the street- 
level, and set up a mile distant from its 
former resting-place. 

After bracing the house, first one section 
and then the.other was moved to the new 
location with jackscrews and rollers. On 
bringing the two portions together they 
dovetailed into such a perfect fit that it 
was impossible to discern theseparating cut. 
The structure was prevented from top- 
pling over by tearing down the chimneys 
and loading the first floor with bricks. 











A Private Room for 
Treating Injured Legs 


DOCTOR in France who 
specializes in leg and foot 
troubles has a leg room. The 
patient, sitting in one room, 
puts his leg through a hole in the 
wall and it emerges in the next 
room. Thusthe doctor deals with 
a leg and not a patient, and is able 
to do his work without interruption. 
In the particular instance shown 
above he is administering'a foot-bath, 
and in order to do it thoroughly he 
has donned a bathing-suit of checks 
and stripes. 
There is an open window between the 
rooms, which saves the patient from the 
feeling that he has lost his leg entirely. 


His Pulpit Is an Airplane 


“@KY-PILOT” may mean either an aviator or a clergyman, 
depending entirely on whether you are speaking scientifically 
or slangily. The sky-pilot shown below-would seem at first glance 
to be a scientific one, since he is standing in an airplane; but heis 
really the slangy kind. It is Sunday morning in France, and he 
is preaching to the assembled airmen. He is using the observer's 
seat for his pulpit, and it makes a very good one. This airplane 
hurled bombs down at Germans only a short time ago. 
When, the service was announced, some of the boys brought 
out drums and cornets and practised up on hymns, which they 
played before and after the sermon with great fervor. 
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A Stout Small Bag 
for Mailing Cuts 


7 ia pull a string and tie 
‘Lh a bow-knot is a very 


imple task, quickly exe- 
pote Realizing this, an 
economizing electrotyper in 
pusiness in New York 
decided to mail his cuts in 
pags instead of wrapping 


them up in box, paper, and . 


cord, and thereby saved 
considerable - time, labor, 
oney. 

“" ie is attached to the 
bottom of each bag and on 
it are placed the address 
and stamps. : 

The cut is wrapped in 
corrugated board and 
placed in the bag, the 
string .is pulled, and the 


* bow is tied. 


Of course there is some 
danger that en route a post- 
man may accidentally 
pull the string and let the 
cut out of the bag. 
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To Keep \the ‘‘Venetia’s’’ 
Gold Star Shining 


6 Nene Venetia really deserved a 
Distinguished Service Cross. 
She served in the Great War, and 
distinguished herself by crippling 
the U-39, which had to limp to 
Cartagena, Spain, and be promptly 
interned. Buta one-inch medal on 
an ocean-going liner wouldn’t show 
up very well, so the Venetia was 
awarded a large gold star, which 
was hung in a conspicuous place 
on her funnel. 

When the gold grows dull, the 
sailors climb up and polish it. 
That sounds simple enough, but 
look at the picture. 

































His Life Saved by 
a Bell 


OYOTES do not like 
bells, but they do like 
turkeys. In fact, if a West- 
ern turkey strolls ashort way 
from home, some coyote is 
sure to pop out and eat him. 
The chances are that the 
turkey, since he must be 
. eaten, doesn’t care who 
eats him; but the turkey’s 
owner cares. He can’t send 
butcher bills to coyotes. So 
most Western turkeys wear 
bells around their necks, 
as per order of their owners, 
and the coyotes are fright- 
ened off. ; 

It is not so many years 
since people would run at 
the sound of a bell in the 

woods. In some countries 
lepers were made to wear 
them on their unhappy 
wanderings as a warn- 
ing to other people not 

to come too near. 








Mending Old Pier-Sheds—But It’s Hard on the Roof 


HEN the piles supporting pier-sheds 
in San Francisco succumb to years 
and barnacles, the State Harbor Board 





















































orders holes cut in the shed roofs,—a hole 
for every ailing pile,—and gets to work. 
The new piles are raised above the 





roof and dropped through the 
holes by 4 floating derrick, 
pulled down by cables until the 
tops of the piles are within 
reach of a pile-driver installed 
on the floor of the pier, and 
easily driven into place. After 
the pier gets its new foundation 


of piles it also gets a new roof or a nicely 
patched one. Asarule, good piles properly 
protected will outlive. the roof; in fact, 
they would outlast several roofs were it 
not for sea-worms, barnacles, and the 
like. Devices have been patented to help 
the piles fight their enemies. Best of all, 
it has been found that barnacles are good 
to eat, and canning companies are now 
preparing to gather and conserve them in 
great quantities. 













































































cleaning meant before the days 

of vacuum cleaners; but do you 
realize what it means to give a thor- 
ough cleaning to a whole train of rail- 
way cars? It means all the dust and 
dirt, all the hard work and discomfort 
of house-cleaning raised’ to the nth 
power. Where men and women for 
doing that kind of. work are available, 
the railway companies continue to 
adhere to the old hand method of 
cleaning their coaches; but the diffi- 


You know what spring house- 


culty of obtaining cleaners is steadily - 


‘ increasing. 


Labor-Saving Car-Cleaners 


This scarcity of workers has led 
many railroad companies to the em- 
ployment of labor-saving machinery 
with which one man or woman can 
accomplish as much in an hour as 
three or more cleaners used to ac- 
complish in the same time. The 
use of such labor-saving machinery 
and mechanical appliances has proved 
a remarkable suc- 


Removable parts of 
doors, frames, and 
moldings are taken 
down and given a 
thorough cleansing 


The Same Old Job 


With power - driven 
brushes and vacuum 
cleaners women do 
their house-cleaning 
now on railroad cars 





confined space 


or electric motors, are used. The 
brushes, which are in the form of disks 
or cylinders, are mounted on flexible 
shafts connected with the engine 
that furnishes the gower. These 
brushes make from five hundred to 
eight hundred revolutions a minute. 
They weigh only a few pounds, so 
that they can be operated without 


excessive effort by any woman of. 


average strength. 

If the tleaning is done in the car- 
shop, the rotary brush is suspended 
by a wire from a trolley running along- 
side the car-track. To facilitate the 
raising and lowering of the brush 
while working on the outside of 
coaches, the suspension wire runs 
over a pulley and has a counter-weight 
at the other end. 

When the brushing and cleaning is 
to be done on the inside of a coach, the 
driving mechanism of the brush is 
mounted on a stand resting on casters, 
or is suspended from a bar temporarily 
placed across the compartment of the 
coach from one luggage-rack toanother. 





cess economically 
and highly satis- 
factory as a hy- 
gienic measure. 
The appliances 
are of small weight 
and may be used 
by persons of av- 
erage physical 
strength for many 
hours at a time 
without undue fa- 
tigue. They are so 
simple of construc- 
tion that the clean- 
ers using them 
need not be spe- 
cially trained in 
the proper use of 
the machinery 
and auxiliary 
appliances. 

For cleaning the 
woodwork, rotary 














An energetic wo- 
man cleaning the 
wood-work in the | 
of 
the corridor of a car 
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Disk-shaped brushes are used’ where 
it is necessary to clean cracks, com 
ners, and other confined spaces, while 
cylindrical brushes are used for clean. 
ing large flat surfaces. 


The Railway Cleaning Shop 


The window-frames and other re 
movable parts of the coaches are taken 
to a shop especially provided for that 
purpose, where they are placed on 
tables in a horizontal position and 
brushed and ‘cleansed with rotary 
brushes and buffing-wheels. The’ re- 
painting and re-varnishing is done 
at the same shop. 

The cloth of the upholstered seats 
and back-rests and on the lower part 
of the doors of the coaches is cleaned 
by means of a vacuum cleaner. After 
the dust has been removed, the-cloth 
is sponged with a cleaning fluid and- 
then thoroughly brushed. Next the 
cloth is washed with water, and then 
the vacuum cleaner is again used to 
remove the excess water from the 
upholstery. ‘ How 
thoroughly this is 
done by the vaec- 
uum method may 
be inferred from 
the fact that the 
complete drying of 
cloth - covered 
cushions requires 
only a day or two. 
When necessary, 
disinfectants. may 
be applied to: the 
upholstery during 
the cleaning 
process. 

Each coach is 
brushed: inside a8 — 
well as out. every 
day, but only once — 
every fortnight & 
it given a thorough 
serubbing and — 
cleansing. At the | 
same time, neces 





brushes and buff- 
ing-wheels, driven 
by compressed air 


Upholstery is freed from dust 
and dirt by a vacuum cleaner 
and a rotary electric brush 








Women removing the dust and 
soot from the outside of a 
coach with an electric brush 


sary repairs. af 
made and missing 
parts replaced. 
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UPPOSE you wished to know what 
an are caused by a broken circuit 
looked like. An ordinary camera 
might photograph for you one small 
phase of the arc, but the camera shown 
here will give you all the details from 
beginning to end. 

You put your camera in the circuit 
with your arc, then close the switch 
and start them off. The camera will 
take five hundred pictures in a second. 

It is made up of twenty-four 
lenses, one front board for holding the 
lenses, twenty-four tubes for shielding 
them, one focal plane shutter, and 


Five Hundred Pictures-a Second 





The camera and the 
experiment to be 
photographed are 
controlled by a com- 
mon electric cir- 
cuit. The camera 
makes exposures at 
the rate of five 
hundred a_ second 





one camera-box. Each lens is set in a 
separate tube fixed to the front board, 
which allows of individual focusing. 
Each lens also has another tube 
inside, to prevent interference between 
light rays from adjacent lenses. 

The focal. plane shutter measures 
eight by ten inches. It is a long cur- 
tain with many horizontal slits in it, 
and is mounted on rollers. The cur- 
tain is moved until any one of its slits 
lies between the lens tubes and the 
photographic plate. The time of ex- 
posure may be adjusted from 1-1500 
of a second to 1-10 of a second. The 


Let Your Camera See Red 


OR several years the Bureau of Standards has been staining photo- 


graphic plates for spectrum 


investigations. 


Ordinary. commercial 


plates, which are sensitive only to waves shorter than those of green light, 
were stained in the Bureau’s laboratories with certain dyes that made the 
plates sensitive to yellow, red, and infra-red light. 

When the United States entered the war, it was recognized that 
these stained plates might be valuable in military work by making it possible to 
obtain photographs with short exposures through yellow andred coloredscreens. 

Some of the advantages derived from the use of the red sensitive photo- 
graphic plates are the reduction of haze and cther atmospheric effects which 
are particularly injurious to photographs taken from the air, and increase in 
the contrast to show more detail and detect camouflage. 

Experiments conducted by the Bureau of Standards have led to remark- 
able improvements in the manufacture of panchromatic plates: 
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A photograph taken with an ordinary 
Photographic plate on a hazy day 


The same view obtained at the same 
time with a_ red_ sensitive plate 
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curtain is then operated so that it 
uncovers each lens successively. 

The shutter is opened and closed 
by a trigger worked by electricity. 
The object or experiment, or the posi- 
tion where this will be when the 
electricity is started, is first focused on' 
the ground-glass. Then each lens is 
adjusted to give a sharp image. Next 
the shutter is electrically connected 
with the circuit which starts the ex- 
periment. The first lens is uncovered 
just before the spark starts. When the 
shutter is adjusted, the plate is inserted 
and the spark and camera started. 





A Substitute 
for the Camera Tripod 


OU can fit this new camera sup- 


port in your coat pocket. It is 
made of a pair of metal tongs, one leg 
of which is joined to a long metal bar 
which is sharply pointed at its other 
end. 

When you wish to take a picture, 
fasten the tongs into the nearest tree, 
fence, pole, or house. Then thrust the 
pointed end of the bar into the wood 
farther down so that the tongs will 
be on a level plane. The camera 
rests on the extended level arm. 
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They Make the Wheels Go Round 

















The vanes are weld- 
ed to the shaft, and 
form rings that fit 
between similar 
rings of vanes that 
project inward from 
the stationary cas- 
ing which surrounds 
the part of the 
turbine that turns 





No other type of 
steam engine demands 
such careful workman- 
ship and exactness as 
the turbine. The 
thousands of vanes 
must be absolutely 
true. Should one come 
loose it would wreck 
the whole machine 


Superheated steam is 
forced into the casing, 
and, directed by the 
slanting projections of 
the casing against the 
vanes of the shaft, 
causes it to rotate 
with prodigious speed 








After the thousands 
of individual vanes 
have been welded 
to the shaft they 
must be carefully 
straightened and 
adjusted to make 
sure that they 
fit between the 
rings of the casing 
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Turn the fish on his belly, says 
Clarence Hockings, cut the skin 
under the rudder fin, give the 
fin a twist, and*then pull. Up 
come his fin and all his entrails 


Out of the Water into the Frying-Pan 








Clean your fish in thirty 
seconds: Clarence Hock- 
ings, champion fish- 
scaler, shows you how 


= Then turn him on his back, slit 
the skin behind his dorsal fin, 
grab hold of it, and pull. Out 
come the many unattached small 
bones that stick in your throat 























But, before you start to tear him up, scale him with your - 
knife. Hold the knife’ just as you would your razor 





Snap off his tail as if he were a string-bean—by a 
quick jerk of your knife; never try to cut bones 


A ge 
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Off with his head! Don’t chop it off; just cut 
the skin around it. and twist it off with your 
hands. The entrails, loosened above, will follow 


Don’t bite him till you bone him. Slip your 
knife under his well cooked ribs and spine and 
lift them; the tender flesh will fall away 

























































































In the Grip of the Deep s—s™ | 3 
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How wonderful diving suits enable men it 

to face terrific under-water pressure , . 

i la 

By Waldemar Kaempffert rs 

ULLY eight thousand ships lie at dress and adapts himself to conditions squeeze him; if it is too great his P 

the bottom of the ocean—ships that nature never intended him to dress becomes too buoyant. So he ad- a 

of all countries, which were tor- meet. justs the valve in his helmet until the ° 
_pedoed, mined, bombed, scuttled, or water-pressure without is a little more : 
sunk by the shell-fire of German sub- A Remarkable Invzntion than equalized by the air-pressure * 


’ marines. The world needs shipping, 
despite the wonderful efforts that were 
put forth in the United States and in 
Great Britain to keep pace with the 
- sinkings of German submarines. 

Let us admit at the outset that most 
of the ships that were sent to the bot- 
tom cannot be recovered by the 
methods that have thus far been de- 
veloped. In the open sea it is hardly 
practicable to recover a ship that lies 
‘at a depth greater than one hundred 
feet. Only in a sheltered bay are 
greater depths reached. 


How are they reached? By actually 


sending a man down beneath the 
Wwaves—a man who dons a diver’s 
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Study these rear and front 
views of the Schrader regu- 
lation navy diving-dress, 
and you will understand 
what it meansto stay under 
water atagreat depth. The 
shoes are weighted with 
sixteen poundsofleadeach. 
About eighty pounds of 
lead are carried on the 
body. 
diver, the dress weighs 
175 pounds. Air is pump- 
ed in through the helmet. 
By means of a valve the 
outer 
water must be counter- 
acted by the pressure of 
the air. 


In many ways the diver’s dress is 
one of the most remarkable of inven- 
tions. Reduced to its essentials, the 
dress consists of an incompressible 
metal helmet and a compressible 
fabric garment for the body and legs. 

Air is pumped into the helmet, and 
thence into the upper part of the dress, 
through an, air-hose connected either 
with a pump or a tank of compressed 
air in a surface vessel. It escapes 
through an automatic valve in the 
helmet which the diver can regulate. 

Blown up with air, the dress contain- 
ing the diver becomes a veritable bub- 
ble. To sink it and keep the man in- 
side in an upright position, 
it must be weighted. Hence @ 
shoes are. donned, each of 


which contains sixteen BREASTPLATE 

pounds of lead. Around the WITH COLLAR {mim VALVE 
body eighty pounds STRAPS . ag , 
of lead are distrib- Mite. '\\NGED FRONT 
uted. Exclusive of ay WINDOW 


the diver, the dress 

weighs one hundred 

and seventy - five 
’ pounds. In order to 

prevent the diver 

from capsizing and 
coming up feet first, even though 
he may be thus weighted, the 
legs of the dress are laced up 
the back, a procedure .recom- 
mended by the British Admir- 
alty and adopted by the United 
States Navy. 

Everything depends on the 
nice regulation of air-pressure. 
If the pressure is too little the 
diver feels the water trying to 


coming up feet 
Everything depends 


pressure. 


Exclusive of the 


descends, 


pressure of the 


stay below. 


The legs of the 
42 


suit are laced up the back, 
a procedure recommended 
by the British Admiralty, 
in order to prevent the 
diver from capsizing and 
first. 

on 
the nice regulation of air- 
If the- pressure . 
is too little the diver feels i av 
the water trying to squeeze : 
him; if it is too great his 
dress becomes too buoy- 
ant. The deeper the diver 
the shorter is 
they time that he can 
The record 
by the United States 
Navy is about 300 feet 


within. ¥ 

The automatic escape-valve also : 
provides an outlet for the poisonous h 
carbon dioxide exhaled. Bubbles of , 
air constantly stream out of the valve. ( . 
Since it is .automatic, the valve jg : 
forced open to let the surface air . 
escape when the pressure within be- 
comes too great. Moreover, it is go 
constructed that water cannot enter, 
The diver must adjust the valve to 
suit his convenience. 


P 
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How He Goes Down ‘ 
2 


The diver descends by a “shot- 
rope’—a rope sunk by a _ heavy 
weight or a shot. When he reaches 



















age AIR-ESCAPES 


Th ewe @&e Oe le hUch.UDUrCOUO 


= at ee 


WEIGHTED 
BELT 


Mes WEIGHTED 
SHOES 















at his 
he ad- 
til the 
: more 
essure 


» also 
s0nous 
les of 
valve, 
lve is 
ce air 
in be- 
t is so 
enter, 
Ive to 


“‘shot- 
heavy 
reaches 


FRONT. 


“OCK 
R= 


DNTROW 
\LVE 














,, 1919 

m he takes with him a. 
i ee tine” attached to this 
weight. The distance-line helps 
pim to find the shot-rope again; for 
+ ig dark far below the surface— 
darker than the darkest night. He 
must feel his way. A little electric 
lamp held in the hand illuminates 
an object a few inches away. That 
“igall the light that he has. 

He reaches the bottom. One 
pull on the breast-rope tells the 
attendant above. The diver clears 
away the distance-line, coiling it in 
the left hand, and slips the left 
wrist through a loop at the end, 
so that he will not drop the line in 
a moment of forgetfulness. The 
pottom is often muddy. Therefore 
he does not flounder about and stir 
up the silt; he knows that a cloud 
of mud would prevent him from 
seeing anything. © 

For the same reason, the diver 
keeps to the lee side of his work 
if there is any current. He 
spreads himself over the bottom, 
particularly if it is soft. He does 
not try to stand. He crouches 
close to the ground, so as to offer 
as little surface as possible to the 
action of the tide. : 











Safer than It Used to Be 


Thanks to the researches conducted 
by the British Admiralty, diving is a 
safer profession than it used to be. 


A man no longer risks his life when he | 


has descended to the gredt depth of 
three hundred feet. Time was when 
a diver was hoisted to the surface after 
having performed his work below, 
sometimes at a depth of more than one 
hundred feet, without any 
regard to the interval that 
should be allowed. 

When a man is sub- 
jected to great air-pres- 
sure, his blood and his 
tissues absorb nitrogen. 
This nitrogen is not chem- 
ically combined with the 
blood, as in the case of the 
oxygen that we breathe, 
but is released again in 
the form of bubbles when 
normal pressureis restored. 
In other words, a man who 
works in a diver’s suit at 
adepth of one hundred or 
two hundred feet is like 
a siphon of seltzer water. 
So long as he remains at 


















Why not make a diving armor inher- 
ently so strong that it will resist the 
squeeze of the water at great depths? 
Here you have the answer in an ele- 
phantine contrivance with which some 
promising experiments have been made. 
Since the man inside has very little 
freedom of movement, he must be 
hoisted overboard by a derrick. The 
armor has an artificial arm or claw. 
If a man were to stick out: his hand ‘at 
the great depth to which this suit can 
descend, it would be crushed into a 
pulp by the mere force of water-pressure 


Getting into the diving armor 
is a feat that a circus con- 
tortionist might be able to 
perform with celerity. Yet 
something like the invention 
pictured below will have to be 
used if depths greater than 
300 feet are to be reached 


that depth or is subjected to the 
equivalent air-pressure, his blood 
is as quiet as the water in the 
siphon. But if the pressure be sud- 
denly removed the nitrogen bubbles 
off from his blood exactly as a 
gas bubbles up out of the water in 
the siphon when the spring valve 
handle is pressed down and a glass 
of water is drawn. This bubbling 
up of the nitrogen is extremely 
painful. What is more, it may 
cost a man his life. He suffers 
from what is known as “caisson 
disease’’ or the ‘‘bends.” 


Working Under Water 


The British Admiralty’s inves- 
tigating committee, consisting of 
Dr. Haldane, Dr. Boycott, and 
Lieutenant Damant, discovered 
that if a diver is brought up grad- 
ually from a great depth nitrogen 
is able to boil from the blood and 
tissues so slowly that no distress is 
experienced. A table was compiled 
which is now consulted whenever 
it is necessary to send men to the 
bottom of the ocean. That table 
tells at once at what rate a man 
should be hauled up. 

The deeper a man goes, the less 
work is he able to perform. When 
the United States Navy divers de- 
scended to a depth of three hundred 
feet, for instance, they could do little 
more than walk about for a few min- 
utes in order to locate the wreck of the 
F-4. Now, a diver is supposed to 
work under water. Usually he locates 
a wreck and patches up the leaks. . 
Since his efficiency is limited by his 
depth, it is clear that the present form | 
of diver’s dress is not all that can be 
desired. 

Why is it not possible to construct - 
a suit of steel—something so strong 
that it will of itself resist the pressure 
of water at even six hundred feet? 
The diver could then breathe air at 
ordinary pressure. Inventors have 
contrived new suits+-diving armor— 
that are amazingly ingenious. And 
yet ship salvors and men who work 
at the bottom of the ocean will have 
none of them. 

The diver cannot directly use his 
hands when he is incased in his suit of 
armor. Indeed, it would be squeezed 
into a shapeless mass if he could 
protrude it at a depth of several hun- 
dred feet. Hence, ingenious artificial 
hands have been invented which are 
worked from the inside of the suit. 
Sometimes these artificial hands are 
mere claws, sometimes highly inge- 
nious and complicated mechanisms. 

Perhaps some form of diving armor 
will be invented to meet the salvage 
engineer’s requirements. Certainly the 
rewards to be earned are rich; for lit- 
erally billions of dollars’ worth of 
ships and cargos lie at the bottom 
of the ocean. 
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Hob-Nailed Sandals the Latest N 


: ecessi 
for Hikers y 
HETHER to wear hob-nailed boots or 
them—that is the question when you go te i 


You want them when you walk over soft, m . 
but you don’t want them when you return pe fields, 
Here is the solution: wear the nails in 
sandal. ; 

The kind shown below was invented by Charl 
Indianapolis. The sole is made in three section 
for bending. The heel is attached to the sole, and both 
are made of metal. The spikes are made Separately, and 
are put through holes in the sole. They are kept in plac 
by metal insoles, one for each section. The insole for the 
smallest section is-made in one piece and is easily wiles 
into place. The other three are divided in halves and slid 
into place, They are all held fast by several set-screws 


to Pavement, 
a detachable 
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tain, I’ll be cook.” 
“for luck.” 


and more to science. 


tion of his victims. 


such a liquid bait. 
the boat. 


dining-place. 


Swans that Are 


HERE are strange swans in 
France, according to Del- 
acour, a French scientist. By 
day they look like other swans; 
but at night they are lit up. 
How they do it, no one knows. 
Delacour suggests that their 
light is merely the phosphor- 
escence of fungi—the fungi 
being the tiny spores of mush- 
rooms which have attached them- 
selves to the swans’ feathers as 
they rubbed against rotting 
tree-trunks in the daytime. 
The luminosity of the mush- 
room spore is simply part of its 
business of living. Some of the 
food it eats is transformed into 
energy, which manifests itself in 
light. This appears in the pres- 
ence of oxygen, being connected 
with the fungus’ breathing. 


When the fish ‘smell the concoction with which this boy is an- - 
ointing his hook, they will follow their noses to their fate 


How to Make the Fish Bite 


“TISHIE, fishie, come bite my hook; you'll be cap- 
So sang the small boy of a not 
remote yesterday—also he sometimes spat upon the hook 


But to-day’s fisherman, boy or man, trusts less to luck 
He has the latest inventions of the 
rod- and tackle-makers—strange ‘‘plugs’’ and spoons and 
other glittering or queer moving things to catch the atten- 


Not content with dangling or flashing fascinating lures 
beforethe fishes’ eyes, he now adds the attraction of the 
sweetest perfumes—sweetest, at least, to a fish’s nose—and 
the boy in our picture may be seen anointing his hook with 


The author of this ingenious idea, George W. Julian, 
of Boston, Mass., says it will make fish swim right into ~ 


_ All that remains now is to invent a musical attachment 
for hooks that will call the fish by sweet strains to the 


The sandal of spikes 
is made in three sec- 
tions to allow for the 
bending of the foot 


A metal tip and two straps make up the rest of the sandal 


When the spikes wear down 
they can easily be replaced, 























A plain, untrimmed 
face is the best kind 
—that is, for a clock 











All Lit Up 





Though they are undoubtedly lit up, the condi- 
tion is due to phosphorescent mushroom spores 
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CLOCK’S primary job is to 

mark time. The clock may 

be a work of art, but that should 
not hinder usefulness. 

That is what is the matter 
with the new clock in the tower 
of the City Hall, New York, 
says James Arthur, a master ho- 
rologist of Brooklyn. The hands 
are gracefully slim, but they 
cannot be seen from a distance. 

Mr. Arthur suggests a clock 
dial more plain and severe than 
that of Philadelphia’s City Hall 
clock, which has a spade hour- 
hand easily distinguished from 
the pointer minute-hand. Each 


hour mark is a heavy, thick plain - 


black line, butrelieved by afancy 
rim of minutes around the edge. 
Mr. Arthur’s suggestion omits 
the minute relief. 
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After going through the test in the “‘altitude chamber” the airplane engine will be at home in 
any altitude. Its power is measured by an electromagnetic dynamometer outside the chamber 


High Altitudes Brought to Sea-Level 


How airplane engines are tested 


F you wish to ascertain whether a 
Pistetance will melt at a tempera- 

ture of 400° Fahrenheit, what do 
youdo? Simple enough: you make a 
‘practical test by heating the substance 
toa temperature of 400 degrees. 

It is not always easy to make practi- 
cal tests under the correct conditions. 
Take engines, for instance. It is a 
simple enough matter to try out a 
stationary engine. Its environment 
remains practically unchanged. There 
may be some variations in tempera- 
ture, air-pressure, humidity, and other 
atmospheric conditions; but these 
changes are, as a rule, neither abrupt 
nor formidable enough to be of material 
influence upon the efficiency of the 
engine. 


Fests for Airplane Engines Different 


It is different, however, with the 
engine of an airplane. Under ordinary 
working -conditions, the engine of an 
airplane rising to high altitudes may 
pass from one extreme of air-pressure 
and temperature to the other in a few 

_ Minutes. If we wish to ascertain 
What effect on the efficiency of the 
“engine such varying conditions may 
have, we must try out the engine under 
Conditions closely resembling those 
under which it would be expected to do 


its work. It is obviously desirable to 
make those practical tests before the 
engine is permanently installed in an 
airplane. 

For the purpose of testing airplane 
engines under conditions closely re- 
sembling those of actual flight, the 
Bureau of Standards at Washington 
has established a testing plant com- 
monly known as the “Altitude Lab- 
oratory.” 


In the Altitude Chamber 


The testing chamber, in which the 
engine is mounted in a manner re- 
producing its mounting in an airplane, 
is a room fifteen feet long, six feet wide, 
and six and one half feet high, with 
concrete walls a foot thick. These 
walls are insulated on the inside with 
cork. 

The dynamometer for measuring the 
power developed by the engine is out- 
side of the chamber, and so are the 
scales-for weighing and continuously 
registering the amount of fuel used, the 
water-meter for the cooling water, the 
gas-meter for the air intake, the gage 
for showing the exact degree of air- 
rarefication within the chamber, and 
the dials of the electrical thermometers 
registering the temperatures at differ- 


ent points on the inside of the chamber. 
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Pipes and wires connect the mechanism 
in the chamber with the outside world 


The chamber is chilled by an ordi- 
nary ammonia refrigerating plant, 
and, to produce a wind effect, the icy 
air inside is violently agitated by 
electric fans. Two electric motors of 
forty and fifty horsepower drive the 
refrigerating and rarefying plants. To 
assist in the maintenance of a low air- 
pressure in the chamber, cold water is 
injected into the exhaust. 

The dynamometer, which measures 
the power of the engine with wonderful 
exactness, consists of a generator 
driven by -the crank-shaft of the 
engine. The- pull exerted by the 
revolving armature of the generator 
against its movable magnetic field is 
transmitted by levers to a scale which 
indicates the force of the pull in 
pounds and fractions on a dial. The 
current from the electric generator is 
absorbed in resistances or fed to the 
regular line wires from a switchboard, 
and may be used to drive other 
machinery. 
































































RENCHES are not. used 
exclusively by soldiers: 
water-mains, for instance, spend 


in trenches. But a water-main’s 
trench has to be refilled after 
the main gets in. 

The Los Angeles method of 
filling in is a good one. When 
a trench is dug, the dirt is 
piled up along its side so that 
‘pushing it back will be easy. It 
is then scooped up and dropped 
into the trench by a scraper 
worked by a cable and winch. 


move stealthily among its 
unsuspecting victims, making 
icicles all the while and feed- 
ing them to a gun at its rear, 
which is pointed with deadly 
accuracy at the unprotected 
roots. 

The object of this strange 
procedure is irrigation. When 
the trigger is pulled, an icicle 
speeds downward, making a 
hole in the ground, which is 
promptly pushed in after it 
by other parts of the machine. 
Thus entombed, it leisurely 
melts, affording the startled 
roots ample time for absorb- 
ing maximum moisture. 


The air-compressor up front supplies air to the winch 
behind, which operates a scraper that scoops up dirt 


It Works by Air-Compressor 


the greater. part of their lives - 


The winch, mounted on a 
truck that moves along the edge of the trench, is operated 
by air supplied by an air-compressor likewise mounted on a 
truck. The compressor travels along some distance in 
front of the winch. The winch and compressor are con- 
nected by a fifty-foot pipe from the compressor and a 
rubber hose from the winch, for supplying the air to the 
winch. They are also connected by a rope which pulls the 
winch near the compressor, a few feet at a time. 


fact, he has invented and patented a machine that will 

















This truck carries the air-compressor, being 
connected with the winch by a fifty-foot pipe 







REFRIGERATI NG TANK 





AIR. COMPRESSOR 


“ICE PROJECTILES 


We have yet to learn whether the plants 
appreciate being fed ices in hot weather 
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The hand on the dial automatically indicates the 
exact weight of the load resting on the platform scale 





Speeding Up the Beam-Scale 


PUBLIC weigher does a 
good day’s work if he 
takes the weight of one hun- 
dred car-loads or wagon-loads, 
To run the car or truck on the 
platform of the scale takes time, 
but much more time is con- 
sumed in adjusting the weights 
and reading the record from the 
seale on the weighing-beam. 
With an automatic scale like 
that shown in the accompanying 
picture a great deal of time may 
be saved, and a weigher can 
easily take the weights of four 
hundred truck-loads in a day. 


This scale is built on the principle of a bridge scale. It 
has no springs to get out of order. By a system of levers 
the weighing-beam is connected with a graduated dial on 
which the hand of the indicator shows the weight in pounds. 
The highly sensitive scale is calibrated to indicate automat- 
ically weights from ten or twenty pounds to several tons. 

These scales are used in many industrial establishments 
where careful records of fuel consumed must be kept. 


Will Plants Thrive on a Diet of Icicles? 


HOOTING icicles from a gun at innocent plant roots . . The machine is a tractor having a single wheel up front 
is the cherished dream of E. F. Reid, of Texas. In for steering and three sprockets in the rear, with a tractor 


chain driving around them. Up above the single wheel is 


the engine, and above the 
sprockets a refrigerator where 
the icicles are made. There 
are two tanks in the refriger- 
ator: one holds the freezing 
mixer and the other holds the 
water to be frozen. The 


water is poured into small’ 


bullet-shaped molds connect- 
ed with the refrigerator. 
When the water has turned 
to ice the bullets are dropped 
into an endless conveyor con- 
nected with the gun. Just 
behind the gun is the seat 
from which the driver steers 


and shoots. Whatever power - 


is needed the engine supplies. 
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prize “Peks,” who of course could not con- 





_ her precious child to see how it is 








4 Milking the Cocoanut — 


‘TICOLAS Gunturiz, of Cuba, has patented a cocoanut 
\ punch—not a drink with a kick in it, but a hammer 
with one, to kick holes in cocoanuts. There are those who 

wld gladly drink cocoanut milk; but the skin is so hard 
to erack that the milk is usually spilled when the break 

ss The cocoanut punch of Gunturiz, which is shown 
inaction here, punches neat holes into the heart of cocoa- 


nuts so that the milk can flow freely. 

The punch is made and used like a hammer. A hollow 
pe with a sharp cutting edge is attached to the hammering 

end of the head. The puncher hits the cocoanut a blow, 

and the cutting edge of the punch sinks deep. When the 

punch is pulled out, it takes with it the piece of cocoanut 

it has cut, leaving a hole for milking. 

The puncher removes the cut of cocoanut 
from his punch by pressing down a piston 
in the head which is attached to a disk. This 
leaves the punch ready for its next cocoanut. 























When thepunch- 
er hitsthe cocoa- 
nut a blow with 
his hammer-like 
punch, the hol- 
low tube with its 

cuntiae edge When the bed is in its bedroom the headboard acts as 
sinks in, leaving wall; but at night-time the bed is pulled out like a drawer 
a round open- 

ing through 


which the mill The Bed Is Part of the Wall 


is easily drawn 





LL southern California has decided to sleep out of 
doors in fair weather, and so the house-owners are 
busily building sleeping-porches on their second stories. 
One poor house-owner was worried. His was a one-story 
house, and he shied at the idea of exposing his bed to the 
eyes of the neighbors all day long, yet he didn’t want to 
Love Me—Love My Dog 7 go to the trouble of carrying it out stealthily each 
night and returning it in the morning. 

Being an ingenious person, he made a drawer 

out of his bed—pulled it out of the house wall 
at night, and pushed it back into the room in 
the morning. Outside of his bedroom window he 

built a concrete porch level with his bedroom 
floor. 

Then he colored the bed to match the 
house; for the head of the bed plays wall 
in the day-time, and the foot at night. 

Both head and foot fit so snugly that the 

wall surface is unbroken. 
At night, if the weather.is fair, 
the owner pulls out his bed and 
sieeps under the stars. If the 
night is stormy, bed and sleeper 
remain indoors in comfortable 
dryness. 

There is one disadvantage, 
however, which can be plainly 
seen in the illustration. The dis- 
tance from the mattress to the 
top of the hole in the wall is so 
small that not even an extremely 
thin person could squeeze 
through with the bed. And so 














RAINMEN and travelers object to dogs in 

passenger-cars, insisting that they are bag-. 
gage and should travel with the trunks. This 
seems very strange to the offended owners of 


sider such a thing. When these owners travel 
on trains they simply cannot part with their 
pups. 

Dog-bags solved the problem— most of 
of them being improved satchels 
with air-holes in them. Here is a 
dog-bag de luxe. It is large enough 
to give the dog plenty of room to 
move in; it is well padded with 
blankets; and it has a large glass 
window in front. This window al- 
lows the dog to look out on the world 
and keeps it from getting lonesome. 
Tt also allows the anxious owner (I 
will not call her mother) to look in at 


faring. 

Provided the animal does not 
howl, trainmen and travelers will 
not object. These pampered puppies 
simply will not suffer rough treat- if it should rain in the night, the 
ment. Were they put in the bag- = : bed could be swiftly and safely 
gage train with the unbeautiful pushed inside, but the barefoot 
trunks, they would sulk for days, Bel: : owner would have to wade 
Tefuse to eat, get sick, and stir haus “iy ae paint canes through the mud around the 
things up generally. which are shielded even from harsh words house to the front door. 
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Lady- Bug, 
Lady-Bug, 
Fly Away 


to France! 








Photographs © International Film Service 


A million lady-bugs have 
gone from California to 
France to battle with the 
plant-lice, which threaten 
the sorely needed harvest. 
You may think of lady-bugs Pe Ce * or we t* , +e || 
as pretty little beetles; but ‘ = = ——— 2H] 
the magnifying-glass shows [= ; rt : : 
one as the A iy sees him— In their mountain camps the 
a tiger-like creature‘with jaws im, Cee com bug-hunters fill large sacks 
to break bones] and hooked = em ‘ <7. rein ~ ed oe ce 
Aa : : : 74 joying their winter 
antennae for seizing his prey ; a sleep. They goby anileaiee 
and train to  cold-storage 
plants, where they are kept 
until the signal to attack 














Lady-bugs hibernate in large 
colonies. They are gathered 
by the handful and dropped 
through a sieve-topped sack 
to separate the bugs from 
the dirt and leaves. So 
plentiful are they that two 
men can gather one hundred 
pounds of lady-bugs in a day 











Packing the bugs for shipment. There are 330,000 So many are the lady-bugs—and, by t! 
bugs in each box. About 30,000 form an army corps they are usually gentlemen-hbugs—i1 
calculated to clean up any average acre of plant-lice places that they may be shoveled up in sc 
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While this veloc 
ipede waits the 
boy it was bought 
for is growing up. 
If he doesn’t claim 
it soon he’ll find— 
as its keeper has 
—that he won’t fit 





A little corner of “No Marks” land. Here the un- 
identified pipes, castings, hardware, engines, chains 
are piled up so that they look like junk; in fact 

ore long they will probably be sold as junk 


Eyes popping, ears flap- 
ping, lips smiling, this 
mask started off for the 
Mardigras. Apparently 
no one has told him that 


Where Is My Wandering Trunk? 


Standing next to a boiler in the 
express company’s graveyard 


Two boilers that have never boiled and may 
never boil! They have lost their address tags 























A buzz-saw with 
its teeth all sharp- 
ened and its sides 
shining — eager to 
buzz and saw. The 
wood and its own- 
er are waiting 
too. But where? 











Just another graveyard tragedy: two orphaned 
fire hose wasting their lives away amid unap- 
preciative surroundings—wheels, cans, pipes, 
and grates. Where, oh where is their engine? 


he may never get there, 
for he is still smiling 
and showing his teeth. 
Little does he realize 
that he is playing corpse! 
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Because of its insulation this motor will work under 
water. It is pumping the water out of a sunken ship 


The Water-Proof Motor Pump 


N article in a recent number of POPULAR SCIENCE 
MONTHLY detailed many ways of “lifting sunken 
treasure from the sea.’”’ But why let the treasure sink in 
the first place? Why not salvage stricken ships before 
they get a chance to go down ? 

Here is a motor pump which in many cases will keep a 
ship up if present at the time of the accident, or will raise 
her if she is already sunk. The reason is that the motor 
is not afraid of water, and will work as well be‘ow it as 
above. In an ordinary motor the water would soon pene- 
trate the insulation and cause a short circuit. The secret 
of this motor is a new kind of insulation which water- 
proofs the wires. 

Every ship should have one of 
these motor pumps in each of the 
main compartments and an emer- 
gency oil-driven generator on an 
upper deck for use in case the 
ship’s main plant should fail. 
Then, if a hole should be ripped in 
the ship’s side, the motor pumps 
could be started and the inrushing 
water pumped out, enabling the 
ship to hold its own until help 
arrived. 

In the case of a sunken ship 
divers take motor pumps down 
into the hold and fasten them 
in the proper places. They are 
connected by wires to electric 
generators on salvage ships, which 
may be either alongside or far 


Popular Science M 
Where Is That Airplane? 


) gta age in flight make a noise that 
range is almost deafening. The human ear 
can detect the noise of an airplane in flight at = 
able distance, but it is extremely difficult to loca 
rection from which the sound comes. 

A number of different systems of sound-collecting jp. 
struments were used by the Allied armies for locatin 
airplanes, especially at night. Two of them are shown 
below. 

In one of them four large conical tubes are supported 
by a tiltable framework resting on a turntable. The 
wide-open ends of the horns are turned toward the enemy 
to catch the faintest sound coming from that direction 
The sound waves, thus collected, are amplified at the nar- 
row ends of the tubes by microphones, and are then car- 
ried to the observer through listening-tubes. 

The parabolic sound-collector shown in the other picture 
consists of a light shell formed like the reflector of a loco- 
motive headlight, supported by a framework resting on 
wheels. The parabolic cup collects the sound waves and 
reflects them to the microphone, which is placed in the 
focus of the shell. The microphone amplifies the 
sounds and, through a double tube, transmits them to 
the observer. 

The range of this apparatus is about three and one 
half times that of the unaided ear. 
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This large but easily transportable sound-collector made 
it possible to locate airplanes flying at night, so that 
they could be illuminated by searchlights and fired on 
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away. These pumps are said to be 
perfectly safe in storms. 


An airplane detector that can accurately locate an airplane at 
a great distance, but is too unwieldy for quick transportation 
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_ What Holds the Stars Together? 


Gravitation, the all-pervading force 


HEALTHY man weighing three 
A grains? Ridiculous! Neverthe- 
less, it is true. 

You see, it all depends. Weight is a 
relative thing. The earth pulls you 
down with a force of, say, 150 pounds 
weight in New York. But, at the same 
time, the moon in the sky is pulling 
you up, and so far as the moon is 
concerned you weigh, at New York, 
about three grains—about as much as 


a fly. 
The Moon Constantly Pulls Us 


The reason why you weigh so little 
relatively to the moon is that the moon 
is only about one eightieth of the earth 
in mass, and that it is so far away— 
about sixty times as far from New York 
as that city is from the center of the 
earth. Still, even so, and at that 
distance, the moon is constantly pull- 
ing you toward her with this weight 
of three grains. You do not notice it 
because the earth is holding you down 
with so much greater force. But if 
the earth and the sun were suddenly 
removed and all motion were arrested, 
leaving you hanging in space, you 
would immediately begin to fall to- 

















By the time you reached the moon you would 
weigh twenty-five pounds; and you would astonish 


the natives by unheard-of acrobatic 


By Alfred J. Lotka 


ward the moon. It would not bea very 
hasty fall, it is true—at least, not at 
first. You would have plenty of time 
to think about your misfortune, for 
it would take you over two minutes 
to fall one foot! You would, in fact, 
be quite unconscious at first that you 
were falling. Still, when, after a long 
time, you reached the surface of the 
moon, you would have gained speed, 
and you would land there at the 
rate of 7,780 feet per second. (So, 
after all, it is well the earth does not 
suddenly abandon you to the attrac- 
tion, gentle but firm, of the moon.) 

As you approached the moon not 
only your speed but also your weight 
would increase. You would not re- 
gain your full earthly dignity of 150 
pounds, but at least you would be 
saved the humiliation of those misera- 
ble three grains. By the time you 
reached the surface of the moon, sup- 
posing you were somehow able to 


break your fall, you would step about © 


lightly in your new surroundings with 
a weight of 25 pounds. You would 
astonish the natives (if there were 
any) by jumping over their houses and 
performing other unheard-of acrobatic 
feats. 

However, the moon is not a healthy 
place to stay on. Temperature con- 
ditions are very uncomfortable, and 
there is no air. So we are not much 
interested in any athletic prowess 
which we might develop there. 

The case is a little different with the 
planet Mars. According to Percival 
Lowell, Mars is probably inhabited. 
Now, on Mars a 150-pound earth-man 
would weigh about 53 pounds, say in 
round numbers about one third of his 
earth weight. Here is a problem: 
How big could nature afford to build 
a Martian man without putting a 
greater load on every square inch of 
the soles of his feet than a 
150-pound earth-man rests on 
his? The answer is that the 
Martian could be made three 
times as tall, say 17 feet 6 
inches. .For if he stood on the 
earth his weight would then be 
3x3x3x150=4,050 pounds; but 
on Mars it will be only 1,350 
pounds. 

If an ordinary man 
touches the ground 
with his feet over an 
area of about 50 
square inches, our 
Martian would stand 
on 3x3x50=450 square 
inches. If, then, we 
feats figure out the number 
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of pounds borne by each square inch, 
we find for the ordinary man on earth 
150 +50=3 pounds. Forthe Martian 17 
feet 6 inches high we find 1,350 +450=3 
pounds, just the same. We see, there- 
fore, that the Martian could be built 
on three times the scale in height, 
breadth, and depth as an ordinary 
man; and though he would, on earth, 
weigh more than two tons, this would 
not put any greater tax on his feet on 
Mars than that which is normal for us 
on earth. Yet this Martian giant, 
though in no way encumbered by his 
own weight, would be twenty-seven 
times as powerful as an earth-man. In 
certain special operations where the 
work consists in overcoming gravity, 
such as digging canals, he could ac- 
complish 3x27=81 times as much as 
an earth-man on earth, since Martian 
gravity is only one third that of the 
earth.* 

On the moon and on Mars gravity 
is less than on the earth. On the planet 
Jupiter it is more than 2% times as 
great as here. A 150-pound earth- 
man on Jupiter would be weighed down 
with a load of 390 pounds. Walking 
would be a very tiring process. On 
the sun gravity is more than 27 times 
that on earth. If the sun were solid 
and the temperature such as to permit 
the presence of life, an earth-man on 
its surface would not only be utterly 
unable to rise into a standing position, 
byt even when lying flat on his back 
he would be crushed by his own weight 
of more than two tons. If there were 
sun-men they would not exceed 24% 
inches in height. 


Influences Every Phase of Life 


So then the size of man, and of 
every living creature, is determined, 
among other things, by gravitation. 
But that is only a minor detail. 

Gravitation has a fundamental in- 
fluence on every phase of life. What 
makes a plant shoot its stem upward, 
its branches sideways, its roots down 
into the soil? Gravitation—at least, 
in part. ° What keeps the earth 
shrouded in the atmosphere from 
which you draw your life-breath? 
Gravitation. What keeps the earth 
from flying off at her speed of 18% 
miles per second into the dark recesses 
of space, where, far from the sun’s 
warm rays, not only would all life 
perish from cold, but even the air 
would freeze solid? And what holds 





*This estimate is somewhat excessive because we have 
used the round figure 3 instead of the accurate 2.65; 
but it will serve to illustrate the principle. 


B= 










5 aati NOT OP" 




































the moon in its course around the 
earth? Gravitation. And so on, in- 
definitely. How does it all come 
about? A partial answer at least can 
be given to some of these questions. 

The response of plants to gravita- 
tion is strikingly illustrated in the 
life-plant, so called perhaps because of 
its extraordinary vitality. A single 
one of its leaves may be cut into thirty 
pieces, and from each piece, when sown 
on the moist ground or suspended in 
moist air, a new plant will grow. If 
a piece of the stalk of this plant is hung 
up horizontally in a moist atmosphere 
it starts to grow. But it grows all on 
one side, the lower face only, with the 
result that it acquires a curved out- 
line. If we paint black marks or rings 
around the stem, it can be seen how 
the space between these remains un- 
changed at the upper face, but how 
the rings spread apart on the lower 
face in consequence of the growth. A 
seedling planted horizontally in a 
vertical surface of soil will very soon 
curve into an S shape, the stem grow- 
ing upward, the root downward. The 
explanation of all these effects prob- 
ably is that certain substances collect 
by their weight toward the bottom of 
certain parts of a plant, causing in- 
creased or diminished growth. 

Not only plants but animals also 
display geotropism, as this property 
of being directed by the earth’s gravi- 
tation is called. A certain aquatic 
animal known as the sea-cucumber, 
if placed on a flat plate, vill keep on 
climbing vertically upward no matter 
how the plate is turned. The only 
thing that guides it is gravitation. 
There is no other inducement for it 
to seek the highest point in the plate. 

Is man geotropic? He most cer- 
tainly is, though in his care gravita- 
tion does not direct the course of his 
steps but merely regulates his erect 
position. 

If you suppose that this does not re- 
quire any special faculty, just call to 
mind the actions of a drunken man. 
How is the regulation accomplished? 
By means of a system of “‘spirit levels” 
carried in the head, the so-called semi- 
- circular canals of the inner ear. In- 
jury to these canals causes more or 
less acute symptoms of dizziness or 
inability to maintain equilibrium. 


Spirit Levels in Our Ears 


The greatest freak in the matter of 
geotropism is a little crustacean known 
as Palemon (the prawn). This 
creature has a most extraordinary 
method of solving the problem of 
keeping on an even keel. It possesses 
an apparatus similar to the spirit level 
of our inner ear, but within its liquid 
are little loose particles of grit, so- 
called otoliths or “ear-stones.”’ It ap- 
pears that these, by their pressure 
against the bottom or the sides of the 
space containing them, indicate to 





















A sun-man would be about 2% inches tall. 
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On the sun you would become 


an unwieldy giant, unable to rise to your feet or move in any way with- 
out the assistance of puppet-strings manipulated by high-power cranes 


their owner whether he is steering an 
even course, or whether he is tilted 
this way or that. Now, the remark- 
able thing is this: At the time of 
moulting, Palemon loses his otoliths or 
ear-stones. So what does he do? He 
coolly picks up sand from the bottom 
and puts it in his ears; and he goes on 
his way rejoicing, with the confidence 
of the man who has not touched a drop 
fora year. Even that does not exhaust 
Palemon’s repertoire of tricks. One 
ingenious biologist conceived the idea 
of giving Palemon iron filings to put 
in his ears instead of sand. The oblig- 
ing creature promptly inserted them, 
and lo and behold, Palemon had de- 
veloped a new sense: he responded to 
a magnet somewhat after the fashion 
of an animated compass needle! He 
had become magnetotropic. 

To understand how. the atmosphere 
is tied to the earth by gravitation, we 
must form a mental picture of a gas, 
such as the air. Can you call to mind 
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the appearance of a swarm of gnats 
dancing in a sunbeam? How they flit 
to and fro and up and down with 
irregular motion? If your powers 
of sight could be increased about ten 
million times the air might present to 
you an appearance not unlike that 
swarm of gnats. For the air consists 
of innumerable particles (molecules) 
of diminutive size, flitting about and 
jostling each other, now colliding like 
billiard balls, now flying apart, now 
hitting against the solid objects of 
which the visible world is composed. 

Just as would be the case with a jum- 
ble of billiard balls rolled at random on 
the table, the individual molecules 
have all kinds of different speeds. But 
the average speed of a large number 
of them is definite, and depends on the 
temperature. At 60° F. the average 
speed of the molecules of the air is 
about 1,500 feet, or something over 
4 mile, per second. 

Now, if you read the article in the 
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q Man to the Moon,” you may remember that to shoot 


t, body off the earth so that it will never return requires 
“ yelocity of about seven miles per second. You will there- 
‘fore see that a molecule of the air, at the average speed 
‘bt 60 degrees, can never leave the earth. 

‘} This is not saying that some of the more rapidly 
‘moving molecules might not do so. However, it can be 
‘shown by a complicated calculation that, if the earth 
! any of its atmosphere at all, the loss is so slow that 
‘even after millions of years it would not be noticeable. 

So then the inhabitants of our 


This inability to distinguish between gravitational and 
inertia effects is the root of the modern theory of gravita- 
tion. It is impossible to enter here into the details of a 
rather abstruse mathematical argument. But perhaps some 
indication of the nature of the theory can be given by stating 
that according to this theory the presence of a portion of 
matter, such as the earth, produces a kind of strain in space. 

The theory has, so far, yielded one important concrete 
result. It accounts for certain observed irregularities in 
the motion of the planet Mercury which could not be 
explained in any other way. 





gicbe are guaranteed against an 


The Moon's Grip on the Earth 





‘airfamine for many generations er 
‘tocome. How about the other 
planets? Computation shows 
that they too are provided for, 
though Mars is losing or has lost 
its hydrogen and helium, both 
of which are much lighter than 
air. ‘The moon, on the other 
hand, is quite unable to hold an 
atmosphere, and is well known 
to be devoid of any. 


Weight Is a Relative Thing 


The earth’s gravitational pull 











creases. A stone weighing one 
pound at the earth’s surface, 
four thousand miles away from 
the center, will weigh only one 
quarter of a pound if taken toa 


' point out in space four thousand 


miles from the surface or eight thousand miles from 
the center. In other words, if the distance from the 
center of the earth is doub'‘ed, gravitative attraction 
is reduced in the proportion of 1 to the square of 4%. 
This is the law discovered by Newton. 

But if, instead of going out into space, we make a 
deep bore-hole in the earth, how will gravity vary as we 
go down? 

If the earth were a uniform perfect sphere, gravity 
would decrease as you go down into it. But, as a mat- 
ter of fact, the central portion of the earth is more than 
twice as dense as the crust, and for this reason the 
weight of a body increases as you go down; though, if 
you could go far enough, a point would undoubtedly be 
reached where gravity would begin to decrease, becoming 
zero at the earth’s center. 

Weight is a relative thing. It changes not only as you 
burrow into the earth or fly out into space, but it even 
changes from point to point as you travel on the earth’s 
surface. If your weight were 150 pounds at the North 
Pole, it would decrease by three quarters of a pound as 
you traveled to the Equator. There are two reasons for 
this change in weight.. One is that, owing to the flatten- 
ing of the earth at the poles, you are nearer its center 
there than at the Equator. The other is that at the 
Equator, owing to the earth’s rotation, you are carried 
around in a circle with a velocity of about seventeen 
miles a minute, and a part of the earth’s pull is spent in 
keeping you from flying off at a tangent. This part of 
the earth’s attraction, about one three-hundredth of 
your weight, is not indicated by any kind of balance. 

Supposing the earth were all alone in space, you could 
not tell by looking at the stars whether it was rotating 
ornot. You would not know whether your weight was 
150 pounds on a stationary earth, or 300 pounds on an 
earth revolving with such speed that one half your 
weight was taken off your feet by centrifugal action. In 
other words, you would have no way of distinguish- 
ing between gravitational force and the effect of 
inertia. 








The same force that keeps the earth from fly- 
ing off into space makes a plant shoot its roots 
down, its stem up, and its branches sideways. 
This response of a plant to gravitation is particu- 
larly marked in the life-plant, so called because 
from a single leaf thirty new plants may grow 


Although, as we saw, the 
moon’s gravitation is insufficient 
to hold the elusive molecule, it 
gives her a grip upon the earth, 
the strength of which may be il- 
lustrated as follows: If, instead 
of gravitation, we had to rely 
upon a steel bar to tie the moon 
to the earth, this bar, 240,000 
miles long, would need to have 
a diameter of 225 miles to sus- 
tain the pull required to keep the 






















A Martian giant could be 
over seventeen feet high 
without putting any un- 
due strain on his feet. In 
the way of digging he 
could do the work of 
fifty men on the earth. 
On the sun you would have 
to be shrunk to two and 
ahalf inchesif you wished 
to retain an upright 
posture without strain 
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moon circling around the earth! If the moon 
is being constantly pulled with this great force, 
why does it not fall to the earth? 

The answer may be a little surprising. The 
moon does fall; it falls about one nineteenth of 
an inch every second. This does not mean that 
it is approaching the earth. But, instead of 
traveling on in a straight line, asit would without 
the deviating effect of gravitation, it is as it 
were, drawn aside by one nineteenth of an inch 
every second and thereby kept circling in its 
path around the earth. 

By the way, why should the moon complete 
its cycle between two full moons in 29% days? 
Has the lunar month always been of this length? 
And where did the moon come from? 

These are not idle questions. The astronomer 
has an answer ready for them. The clue to 
the mystery is found in the tides. The moon, 
by her gravitational pull, raises on the earth 
two tides, one on the near side, the other on 
the far side. Between these two the earth 
rotates as between two brake-shoes. The ob- 
vious result is a very gradual slowing down of 
the earth’s rotation. A little less obvious is 
the reaction on the moon. As the moon in its 
revolution lags behind the faster-moving earth, 
the first effect would be for the earth to hasten 
on the moon in its travel. But, instead of giving 
way directly to this impulse, the moon recedes 
farther away from the earth, and actually slows 
down. The net result is a gradual lengthening 
of the day, and at the same time a more rapid 
lengthening of the month, while the moon is 
slowly, very slowly, getting farther and farther 
away from the earth. 

But if the moon is moving away from the 
earth, then formerly it must have been nearer 
to it; and if we go back far enough in time, what 
then? 

Now, this is not a matter of guess-work. 


Astronomers can compute these things. When 
the day was about three hours long, the month 
was also three hours, and the moon was grazing 
the earth. In other words, the moon was orig- 
inally part of the earth, and was thrown off by 
some catastrophe. What was the cause of this 
catastrophe? 


The Birth of the Moon 


Here also the astronomer is ready with an 
answer. The earth is more or less plastic. In 
those days it may have been more so than it 
isnow. It may have been largely liquid. Now, 
a plastic or liquid body of the shape of the earth 
is capable of vibrating; somewhat like a church- 
bell. Such a bell has a definite period or 
frequency, so many vibrations per second, ac- 
cording to its size and pitch. In the same way, 
the earth has a natural period of vibration, 
which can be approximately computed. It is 
found to be about 11% hours for one vibration. 

Now the sun raises two tidesin a day. In the 
three-hour day it raised a tide every 11% hours. 
But this is the natural period of vibration of 
the liquid earth. The globe, under these con- 
ditions, was thrown into gigantic pulsations of 
ever-increasing violence. Year by year the vast 
wave stormed to greater and yet greater heights. 
This world of ours, so solid now under our feet, 
was throbbing as if its heart-beats would rend it. 

And then, one fateful day, the gathering flood 
Tose as a great mountain to the sky, and out 
of the surging tide the far-flung moon was born. 
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The Birth of the Moon 


This illustration shows in general principle (though not in scale) the 
process by which, many millions of years ago, the moon was thrown 
off from the earth by tidal action. The several pictures represent 


successive stages in the vibration that culminated in the throwing off 
of the moon. 


“The day was at that time about three hours long. Now the sun 
raises two tides a day. In the three-hour day it raised a tide every 
ninety minutes. But this is the natural period of vibration of the 
liquid earth. 


“The globe, under these conditions, was thrown into gigantic 
pulsations of ever-increasing violence. Year by year the vast flood 
stormed to greater and yet greater heights. This world of ours, so 
solid now under our feet, was throbbing as if its heart-beats would 
rend it. “And then, one fateful day, the gathering flood rose as a 
great mountain to the sky, and out of the surging tide the far-flung 
moon was born’”’ 
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«] TE fell to his death in flames.” 
We hear that nearly every time 
there is 2 fatal airplane accident. 
must there be that added horror 
of fire? Because the gasoline-tank 
into flames at the toss of a 
spark, and the burning gasoline runs 
out and envelops the airplane. 
There are two ways to prevent this. 
One -is by removing all possibility of 
air reaching the gas; the other is to 
remove the tank. 
In the first instance, layers of thin 
rubber are wound around the tank, 
the outside end being left free. Then 
the whole tank is inclosed in a thin 
wire netting. Suppose an incendiary 
bullet should puncture the tank and go 
out.the other side. The gasoline (per- 
haps already aflame) will run out the 
holes and disturb the rubber layers, 
creeping between them. This increases 
their diameters and they shift to allow 
for it. The result is that the free end 
moves and covers up the hole. This 
keeps the air from getting in and the 





OPENING, AND 
COINECTION UNEN COVER, 





CAMS IN NORMAL 
POSITION 


Should the tank catch fire, 
the pilot pulls a handle 
that turns the cams on 
which the tank rests, leav- 
ing the tank unsupported; 
it drops with its flames 


~ On Fire 7,000 Feet Up 


Two ways of fighting the flames 


gasoline from getting out, and prevents 
them starting a fire. 

In the other method—that is, re- 
moving the tank—the tank is mounted 
on four cams placed near the ends of 
two rods. Should the tank catch fire, 
the pilot pulls a handle, which turns 
the cams around and leaves the tank 
without support. It promptly drops, 
taking its flames with it. The connec- 
tion from tank to engine is made of 
























Raoul Lufberry died because a bullet 
pierced the gasoline-tank of his airplane 





A tank like this one drops out on the pull of a 
lever; of course the pilot must glide to the earth 


glass, so that 
it will break. 
The engine will 
not work with- 
out fuel, but the pilot has a chance 
to save his life by gliding to earth. 

Had our planes been equipped with 
either of these devices during the war, 
Raoul Lufberry, America’s greatest 
ace, might not have died. A German 
bullet pierced his tank and set his 
plane afire. He tried bravely to put 
it out, but when he realized the hope- 
lessness of it he crawled out on the 
wing of his plane and jumped. When 
his body was picked up, it was found 
that his only bullet wound was in his 
thumb. 

Lufberry died because one bullet hi 
his tank. ° 


SS <M~s <uee cus aus 


SELF-CLOSING 
HOLES IN RUBBER. 


BULLET HOLE 
IN TANK 





The layers of rubber out- 
side the tank shift and 
close over the bullet-hole, 
keeping the gas in and the 
air out and preventing fire 


When the Mercury Goes Up the Thermometer Goes Down 


“CEVENTY-EIGHT degrees! 

I don’t wonder it’s warm in 
here,” says the blind man. Where- 
upon you do wonder—not at the 
temperature, but at how the blind 
man found it out. 

Then you see his thermometer— 
or is it a'scale? It is both. The 
thermometer acts as a pointer on a 
scale which is marked off in raised 
Braille degrees. The blind man 
simply touched the degree on the 
stale at which the thermometer 
pointed. 

This is how the machine is made: 
the base is of metal and has a knife- 
edged top that serves as a fulcrum. 








A blind man can read the tempera- 
ture from the scale marked in Braille 
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The thermometer, mounted on 
aluminum, forms one lever arm, a 
counter-weight and an adjusting 
screw the other. As the tempera- 
ture rises the mercury goes up—or, 
rather, sideways. This increases the 
weight of the thermometer arm, 
which consequently goes down. 

The thermometer and the scale 
at which it points are so regulated 
that they read alike. When it is 
zero on the thermometer it is also 
zero on the scale. When the mer- 
cury goes up to twenty degrees, 
the pointer goes down to the 
twenty-degree mark on the scale, 
and so on. 
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A crane-hoist equipped ore : i 
motor-truck that will —_ eae 


lift and swing two tons 
in a radius of ten feet 
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This metal trough attached 
to the Ford prevents rain or 
wash water dripping through 






BRESHER 
A” PIPE 


Motordom Is Getting 


Accessories play important 
of used cars and trucks: 





Extending the breather 
pipe facilitates pouring 
oil to the crank-case 


* > . 
This lockable box of many 
compartments provides safe 


storage for the various parts 
of the car undergoing repairs 














A switch on the dash 
operates the rotat- 


An all-metal oil-gage assures a con- able valve of this 
stant reading of the oil level without sanding contrivance 
the danger of accidental breakage shown at the right 





























Here is a motor-truck that provides its own shower-bath for drivers by pumping 
water from tank into heater and then forcing it to the portable shower-pipes 
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of one of New York’s 
Sen horse-cars being 

< q carried to its last resting-place 
j by the modern motor-truck. 

Not so many years from now we 
will probably see an airplane do- 
ing the same thing to the truck 
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This new detachable top slips over your 
old auto top and makes it look like 
new; it is easily adjusted by one person 
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TRAILER SPRINGS 
B. CANTILEVER SPRINGS . ¥ Feo 
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The peculiar design on the tread of 
this tire is said to prevent forward, 
diagonal, and side skidding of the car 
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OPELLER SHAFT 














Attaching this apparatus ; : 
to the back of your Ford The red fiuid flows up the tube direct- 
<4 turns it quickly and ly in your line of vision, warning you 
| ..:} easily into a 3-ton tractor that the engine needs your atten- 
tion; it screws into the radiator cap 























Cold? Lift glass windows out of a The aviation fields in this country are kept in condition 
steel box and slip them into place by tractors and heavy rollers that keep the ground smooth 
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Steam-driven submarines must lower their smokestacks and put out their fires when they submerge. The 
armament of the K-22 is reported to be two four-inch guns, three anti-aircraft guns, and eight torpedo tubes 






Speeding Up the Submarine with Steam 


ITH smoke pouring from her 
after-deck and a general topsy- 
turvy look about her superstructure, 
the vessel in the accompa- 
nying photographs might 
be thought to be getting 
the worst of a lively bat- 
tle. On the contrary, she 
has never smelled an ene- 
my’s powder. She is a 
new British type of steam- 
driven submarine, and the 
apparent confusion is the 
result of the order: ‘Lower 
stacks and prepare to submerge!” 

Not only is the K-22 steam-driven, 
but she is a giant among her kind, 
being as large as earlier types of light 
surface cruisers. She is 340 feet long, 
and displaces nearly 3,000 tons when 
in driving trim. Her great superiority 
over the non-steam types is in her 
surface speed, which is reported to be 
twenty-four knots. Once under water, 
she must rely on storage batteries for 
her power, the same as any other sub- 
marine, and her speed drops to ten 
knots. 

Steam-driven submarines have been 
the dream of all navies. They have 
undisputed advantages on the surface. 


ERE is a square that is 
interested not only in 
right angles but in obtuse and 
acute ones. It is made in 
three parts—two forming the 
sides of the square, and the 
third the brace between them. 
One end of the brace is fas- 
tened to the short arm of the 
square. A groove runs down 
the brace to its other end, 
which may be either held 
fast or left loose by a set- 
screw in the long arm of 
the square. 
There are two holes in the 











With a surface speed of. twenty-four 
knots or better, the steam submarine 
‘ would be as wet on the surface as 
below were it not for her high bow 


Naval constructors have never been 
satisfied with the Diesel oil-engine. It 
is heavy and complicated. The prob- 
lem has been to overcome the dis- 
advantages of steam when diving and 
in under-water cruising. One of the 
things sought has been to insulate the 
boilers so well that they would keep up 
steam for a long time after the fires 
were put out, as they must be when 
the vessel dives. 

So, when the pictures of the K-22 


were released by the Brit. 

ish censor, the first ques- 

tion was: “Has England 

solved the mystery?” 

Poru.ar Science Montaty 

put the question to the 

United States Bureau of 

Steam Engineering. The 

Bureau reported that sev- 

eral years ago our own 

navy experimented with a 
steam-driven submarine, ' 
Like the British boats, it 
had oil-fired boilers and 
turbine engines, and on the surface 
developed the remarkable speed—for 
a submarine—of twenty-five knots. 
But the disadvantages were such that 
the type was abandoned. 

To be able to get under water 
quickly is a life-and-death matter with 
a submarine. It was found that the 
steamers lost precious seconds in stow- 
ing their smokestacks, which fit into 
recesses in the decks. The fires had 
to be put out as the craft took the 
plunge—otherwise the heat would be- 
come unsupportable; and when she 
came to the surface after a prolonged 
under-water stay, it took a compara- 
tively long time to get up steam again. 


the other is the same distance 
from the joint as in the other 





The Square that Bends 


end of the brace. When the 
brace is extended its full length 
and attached to the outer hole, 
the square is a true square. 

To bend it you need only 
loosen the screw, bend the arm 
to the angle desired, and then 
fasten the set-screw at that 
point in the groove. One 
side of the brace is measured 
off in inches and the other in 
degrees, as you please. 

When the outer bole is used 
the arms are equal in length, 











long arm to receive the set- 
screw and the brace; one is 
near the joining of the arms, 






Loosen the screw, bend the arms to the required angle, 
and fasten the set-screw at that point in the groove 
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and the resulting triangle is 
always isosceles and the base 
angles equal. 
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Running a Ship with Gas instead of Gasoline 




















How the producer gas plant adapted to vessels may help 
to solve the problem of the ever-leaping price of gasoline 


N England, South America, China, 
| and a few other countries gasoline 
is extremely scarce and costs one 
dollar or more a gallon. In the 
United States the price of gaso- 
line is not quite so high, but it is 
steadily rising and may reach the 
dollar mark before very long. 
Where gasoline is dear and coal 
plentiful, the installation of a small 
gas plant for supplying the power 
for your engine will effect a great 


saving. 


The Producer Gas Plant 


GASOLINE 
TO ENGINE ‘ 


The producer gas plant consists 
of some form of boiler-like fur- 
nace in which cheap low grades of 
coal are burned or distilled with a 
minimum of air to form a com- 
bustible gas, which, after having 
been cleaned by passing through 
a checkerwork scrubber, is first 
dried and then fed to the gas 
engine. 

The gas is ignited and exploded 
in the cylinder of the engine in 
a manner similar to that in which 
the mixture of air and gasoline is 
exploded in the combustion cham- 
ber of a gasoline engine. Pea-size coal, 


which is cheaper than the coal of larger. 


size, is preferably used in the producer, 
which has a grate similar to that of 
other furnaces. 


Getting the Plant Ready 


When the producer is to be set in 
operation, a layer of paper is first 
placed on the grate. The paper is 
covered with a layer of six or eight 
inches of charcoal, and that with from 
two to three feet of pea-size coal. The 


By Joseph Brinker 


paper is then ignited and combustion 
expedited by an air current from a 
small blower fan provided for that 
purpose. 


GAS DRIER 







CLEAN GAS 
TO ENGINE 


The gas. plant at the right of the pic- 
ture generates, purifies, and drives the 
coal-gas, which is then used direct for 
running the engine. This plant requires 
only one third of the cubic space of a 
steam boiler of the same horsepower 


Provision of an underneath water- 
spray or steam-jet is also necessary. 
After the fire is burning briskly, more 
coal is added until the furnace is full. 

The suction of the engine draws the 
gas from the furnace and through the 
scrubber and drier, which remove 
the impurities and cool the gas before 
it reaches the engine cylinders. The 
supply of gas is thus automatically 
controlled by the engine itself. 

When the engine is stopped, the 
generation of gas in the producer is 
stopped. When the engine is running 
at full power, it is only necessary to 
add coal to the producer every four 
or five hours. 


The type of producer shown in the 
accompanying picture is suitable for 
stationary or marine engines develop- 
ing from fifty to five hundred horse- 

power. The fuel consumption is 
one pound of coal or charcoal 
for each horsepower-hour. It is 
claimed that coal or charcoal for 
the gas producer, at five dollars 
a ton, is equivalent to steam 
coal at one dollar and a quarter 
a ton; to gasoline at two cents a 
gallon; and to Diesel fuel-oil at 
three and three quarter cents a 
gallon. 


Costs Less and Weighs Less 


The gas plant costs less and 
weighs only one third as much as 
a Scotch marine boiler of the same 
horsepower. There is, in addi- 
tion, very little fire risk and 
practically no smoke. The coal 
required to run the gas plant does 
not take more space than would be 
needed for gasoline fuel of equal 
power. One pound of pea coal, 
which will go into a pint measure, will 
do the same amount of work as a 
pint of gasoline. 


To Start the Engine 


If the engine is large it is first start- 
ed by gasoline fuel or compressed air. 
This system gives good results with 
large or small boats. 

In the large 185-foot boat shown in 
the picture below, the fuel consumption 
for a 200-horsepower engine is about 
four tons for every twenty-four hours 
in full service, as compared with thir- 
teen tons for a steam engine of the 
same horsepower. 








teres 


For a 185-foot cargo-boat like the one shown here two producers 
and two engines of two hundred horsepower each are needed 
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What You Can Do with | 


Some further suggestions winnowed 
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Of course you remember the Old Tire Contest This clown uses worn-out tires in- A tire and some wire screening 


prize-winners in our April issue. Here are some of stead of the conventional circus hoop make an efficient ash-sifter 
the “also rans,” living monuments to human in- [R. Maginsky] [R. M aginsky] 


genuity. Our first exhibit is this garage sign 
{Submitted by J. J. Otey] 











‘hoes to protect cuts in tire-casings can 
be made as shown in the illustration 
[C. A. Butterworth] 


It beats a “trot 
line’. all hollow. 
The motion cf th: 








—— : tire jiggles the 

. : hooks end attracts 

the fi.h to the baic 
iA. Duffy| 












With four tires and two tact:le-blocks you can make a sling to 
lift sick animals to their feet or support them while helpless 
[D. E. Johnson] 


Split open half a tire, hang it 
under the old grindstone as 
shown, fill it with water, and 
you have an automatic 
stone-wetter that won’t rust 
I'* hitney Asbridge] 





re 


i 














Make old tires save new by split- Rigged like -.this, a tire ' 

ting them in half and using them makes a strong, noiseless 

to pad the automobile stand punching-bag frame - Ss 
[James A. \. ontgomery] [R. Glendon] ie il 
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That Old Automobile Tire 


from the Popular Science Monthly contest 






For basket-ball practice the retired Hitch up an inner tube like this and be Cut to proper lengths, old tires make 

tire makes an improvised basket. your own hose-cart. To fill, slip the excellent tree guards. Sew the cut 

The supports should be one foot long hose over a faucet and press the valve ends together with waxed — thread 
[R. Maginsky] [C. A. Black, Jr.] [C. L. Meller] 




















Some day he’ll make ’em go round— 
now they go round him. Properly 
spaced, with the spokes terminating in 
free-moving casters, two old tires will 
Having done their duty ashore, send ’em to sea. Cut into uniform make baby a novel _ walking-chair 
sizes, laced and hung as illustrated, they make efficient buffers [R. Maginsky] 





(W. E. Wylam] 











Cut one end of an inner tube 
as shown, join edges, bend 
a rod around one end for 
a handle, and there’s a handy 
dipper for filling radiators 
[A. W. Young] 


Two ways of 
turning old tires 
into dock bump- 
ers. If rigged 
on a float they 
will be effective 
on all tides 
[C. A. Butter- 











Shock-absorbers helped these tires to a ripe old 
age; now they are shock-absorbers for the eggs 
[Thomas E. White] . 
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A conscious waste of oil is a misdemeanor ; 
the oil-can above does much for economy 


This New Measuring-Can Cuts 
Down Oil Waste 


F the new type of meas- 
uring-can illustrated 
above and in cross-section 
were in common use much 
waste would be avoided. 
The measure combines a 
funnel and strainer. The 
filling operation can easily 
be performed by one hand. 
A flexible nozzle hose is 
provided to reach unhandy 
filler caps. The oil is fed 
through the nozzle by 
means of a small valve in 
the bottom of*the tank, the 
opening and closing of the 


valve being regulated by a small thumb lever near the method 


the top of the can. 


Before pouring out of the can, the oil has to pass by a special 





BOTIOM . 
CHAMBER Rollin H. 


The oil flow is controlled White, of 


by a valve operated by Cleveland, 
pressure of the thumb Ohio, set out 
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_ Easier Riding for the Farm Tractor 


OST people think that the 
springs of an automobile 
are simply for the comfort of the 
passengers. They are wrong. 
The springs also cushion the driv- 
ing mechanism, the engine, clutch, 
gear-set, driving shaft, and axle, 
from shocks. 

In farm tractors, especially in 
the earlier types, springs have 
been considered rather a super- 
fluity. So, when the modern 
automobile type of gasoline en- 
gine was employed in farm trac- 
tors, it was necessary to cushion 
it from the sudden shocks of 
uneven ground. The rough going 
made up for the lower speed of 
the tractor as compared with the 
passenger car. 

Finally the engine and the rest 
of the tractor power plant was 
mounted on a_ separate frame 
pivoted to the tractor frame at 
one end, so that the latter could 

twist in going over rough 


THUMB LEVER CowNECTING HOOK ground without twisting 
ee: ROD METAL the engine 
rgpNozzie = frame. 


But some 
shocks and 
strains were 
still trans- 
mitted to 
the engine 
frame, and 





to improve 


of mounting 


through a strainer placed horizontally around the system of 


valve chamber. Grooves in the outside of the can springs in 
serve as quart-measure marks for fractional amounts. which there 





is less relative motion between 
frames and in which a eae be 
of the ground reach of the track-layer 
is in contact with the uneven surfaces 
of the ground over which it is tray- 
eling. 

The tractor frame is pivoted to the 
main engine frame at the rear as 
but is made up of two built-up beams. 
These are formed of top and bottom 
horizontal beams connected by lattice 
bars in two parallel units joined by a 
yoke at their front end. The yoked 
ends serve to support a transverse leaf 
spring carrying the front end of the 
engine front. | 

Three wheels mounted inside the 
built-up frame roll on the upper surface 
of the flexible track-layer. Each wheel 
is held in a bearing in a small vertical 
plate made to siide up and down 
against the action of a coil spring 
inside of an inverted U-shape that can 
slide inside the built-up beam. The 
coil spring tends to force the wheel 
against the track-layer and keep the 
latter in contact with the ground. 


: SPRING: PRESSED 
pee | (EEL FRAME 
SHOCK: ABSORBING 
~ WHEELS 


Each wheel slides up and down against the 
action of a coil spring which acts as a cushion 











Bumping the bumps is made much easier for the tractor, and incidentally for the driver, by an 
adaptation of coil springs that prevents the shocks being transmitted to the driving gear and engine 
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NE day several years ago Lemuel 

C. Nicoson, of Alexandria, Indi- 
ana, got a drop of oil in his eye while 
working under an automobile. This 
set him thinking. 

Action followed thought, and he 
has now worked up the device shown 
in the two accompanying _illustra- 
tions. With it the car may be turned 
completely over on its side, or to 
any angle up to ninety degrees from 
horizontal. This permits the work- 
man to examine and repair any part 
of the running gear while he is stand- 
ing in an upright position. He can do 
several times more work than was pos- 


Motor-Trucks that Make the Gas 


WO British inventors, William 
Parker and G. Goldsmid-Abra- 
hams, have designed a motor-truck 
the engine of which is run by producer 
gas. The gas plant consists of a small 
furnace with a funnel-shaped top 
filled with pea-sized coal. The coal 
is burned under a strong draft pro- 
duced by a blower. 
A stream of water from a tank un- 







GAS INLET 
TOENGINE * i 






Don’t Crawl Under—Turn the Car Over 


sible when he had to lie on his back on 
a greasy floor and move himself back- 
wards and forwards on his hands. 
The “turn-auto,” as it is called, 
will accommodate any size, width, 
length, or weight of automobile. The 
device is simply constructed and 
will not get out of order. A small 
boy can turn the car over and back. 
The apparatus consists of two partly 
circular angle-iron end members set 
up vertically and joined by two 
horizontal I-beams which serve as the 
tracks on which the car is run from the 
ground by means of short skids. Once 
on these tracks the front and rear axles 


derneath the truck is forced by a small 
rotary pump into the combustion 
chamber of the furnace in the form of 
a fine spray. Through the heat of 
combustion, which causes a splitting 
up of the water into its component 
elements, hydrogen and oxygen, the 
coal is distilled to form coal-gas. This 
gas, enriched by the hydrogen, is known 
as producer gas. It is fed to the 


“Roll over, Fido,” says the re- 
pair man. With the help of-this 
special apparatus, the car does 
that little thing. Much valu- 
able time is saved by nci hav- 
ing to crawl about under the car 





are made fast to the tracks by means 
of chains. 

Each partly circular end member 
is set up on a flat base support which 
serves as a platform on which the end 
member can be revolved by means 
of a small chain and sprocket turned 


by a handle at one end. To turn 
the car on its side, the handle is 
turned to revolve the end members, 
and with them the car, to any desired 
angle. The car is brought. back to its 
normal position by turning the handle 
in the reverse direction. 


they Burn 


gas engine of the truck, the greater 
part of the oxygen combining with 
part of the carbon to maintain 
combustion. 

To start the truck, the blower is 
set in motion by a hand crank or a 
small motor, which, when not operating 
the blower, may serve as a generator 
for charging a storage battery for sup- 
plying electricity for the ignition and 
the lights. 


RADIATOR 





BLOWER 






SLIDING GEAR 


REMOVABLE 


GEAR-MESH STARTING HANDLE 


LEVER 
The truck at the left is driven by an 
engine fed by gas instead of gaso- 
line and shown above. The gas is 

generated in a small gas plant at- 

tached to the rear end of the truck 












Popular Science onal ’ 
. It All Depends on the Road 


OW much can a 1,200-pound horse pull? 
the road. 

The United States Office of Public Roads and Rural En in 
has figured it out. On a hard-surfaced road the howiee ad 
pull 6,000 pounds on the level and 600 on a 714 per cent wige 
on a gravel road his pulling powers run from 3,000 pounds ot 
the level down to 450 pounds at the 71% per cent grade; while 

sand the horse can pull only 800 pounds on the level sass 
can just tug 150 pounds at the steepest grade. 



















It all depends on 
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No round shoulders or curved spine Pot Lae 
for the boy who rests his book on (0 = ae 
the desk-top in the picture above 50 > se Ree 
’ Soe ae : 
As the Desk Is Bent the Boy’s j 1008, <8 : 
Inclined 350. *9 (gc ; 
nc Ine Gee che mI, = 
CITIZEN of Seattle, Mr. John O. Foster, has been oS 
disturbed because of the flat-topped desks used in oe | 1800 ; 
schools. He says they cause curved spines and eye-strain. wee 2 Oe 
He has invented a desk with an adjustable top. OEE | 
The desk is adjusted by means of-a bar on its under MOGs 
surface. This bar has a grooved slot in its other end, GOO si <i 0001 be | 
through which a bolt pesses. One end of the'bolt is Sa Oratis Mh O = On ars | ices, 
fastened to the desk, the other terminates in a wheel. This SAND GRAVEL HARD SURFACED 


wheel regulates the bar, which is pressed between the desk 


; Showing how good roads, up hill or down, 
and a metal ring. 


add to the pulling power of the horse 


How Would You Like to Be the Iceman? 


E your own iceman! That does not mean that you in the base chamber to suck the gas down through a copper 
should go forth with a pair of tongs and bring back a tube and compress it into the condenser, where it again 

dribbling piece of ice; it means changes into a liquid. Thus 
there has recently been in- the liquid (sulphur dioxide) is_ 
vented a small automatic cold- used over and over again with- 
storage plant which will fit in out loss, being made to circulate — 
your kitchen. It refrigerates by the small pump in the base. 
without ice, making ice from ‘The specially designed two- 
ordinary drinking water. It cylinder piston pump is driven 
can make one hundred and fifty by an electric motor. 
cubes of ice a day. 

The operating principle of 
this machine is similar to that 
of the large refrigerating plants. 
The entire machine assembly is 
located in the base of the 
cabinet and is connected by an- 
nealed copper tubing to the 
expansion coils concealed in 
the brine-tank shown in the 








TANK OF 


SALT BRINE 













THERMOSTAT — 





upper left-hand corner of the A 
box. Cone 
The brine-tank is maintained L 








at a temperature much below 
that of melting ice, and this 
promotes a rapid circulation 





SULPHUR DIOXIDE 
VAPOR SPACE SH! 


LUBRICATING 

















and cooling of the air in the COMPARTMENT — 
food compartments. The 
brine-tank never requires any 
attention. 

As it would be wasteful to 2c Se. a ce _ nl aa 
throw away the gas after it has This ice-making refrigerator does away with jc ie refrigetlll 
done its work, a pump is used the iceman and the unsanitary drip-pan ing apparatus in detail 
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Finding How Hard a Spring 


Will Spring 


HE resistance given to different 
5 i springs varies according to their 
intended use. But when springs are 
used together, their resistance must 


be the same. 


In the box in the picture are springs 
that have just been made and that 
are supposed to have the same resist- 
ance. How can this be proved? By 
means of a testing-machine. 
tester places the spring on the plat- 
form of a scale and then presses down 
on a handle to which a vertical bar 


is attached. 


The bar compresses the spring as far 
as possible, and the scale shows the 
number of pounds 


The tester presses on a handle 
which compresses the spring, 
and reads the result on the scale 


He Sprays the Paint on 


HEN you send for the painter next 
spring to give your house a new coat, he 


mayrun up the path pulling 
behind him a boy’s ex- 
press wagon with a neat 
machine on board, and tell 
you he is ready to start—no 
sticky brushes, no sloppy 
paint-cans, no scaffolds, 
rags, or other dirty things 
that painters bring. 
: The machine on his cart 
ls a paint spray. All that 
the painter has to do is 
direct the hose, to make an 
even coat of paint on the 
building. 

Besides yards of hose, 


the machine consists of a- 


small gasoline engine to 
furnish power, an air-com- 
pressor, and the can from 
which the hose gets its 
paint. 

The tank holds seven 


The 














OLD-UP men 

like to do 
business at the 
-window of the 
railroad cashier, 
where at each 
day’s close the 
conductors dump 
small fortunes out 
of their pockets. 
A trolley line in 
Duluth which valued its 
hard earned nickels has 
discouraged this hold-up 
habit by building a trap 
outside of the cashier’s 


CONTROL 





CASHIERS 
NTER 





By means of a mirror the 
cashier sees who is coming 
in before he gets there; and 
forewarned is forearmed 





y 


| oe 




















With the hose he sprays the house with paint pumped 
up from the machine on the little wagon below 
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A lever at the cashier’s foot controls the door through which all visitors enter 


A Trap for the Hold-Up Man 


window. To reach the win- 
dow conductors and hold- 
up men must walk into a 
three-section revolving 
door which is controlled 


_ by the cashier. 


When the door has 
made a one-third revolu- 
tion it locks automatically 
and will not move until 
the cashier presses a pedal. 
If he admits a two-gun 
man, he may hand over his 


- cash, but the bad man 


can’t get away with it un- 
til the pedal is pressed. 


through a Hose 


gallons of paint, which enters through a small 
hole near the top. 


There is a faucet under- 
neath to let it out if nec- 
essary. Gages and safety- 
valves decorate the top, 
so that no accidents will 
happen. 

The neatness of this ma- 
chine is not its only asset. 
Sprayed paint gives a more 
even finish than paint ap- 
plied by hand; an exten- 
sion pole takes the place 
of scaffolds; no paint is 
wasted; and it is claimed 
that by the new method 
the work can be done in 
about one fifth the time 
hand-painting takes. 

Of course, if the paint- 
er should be careless, he 
might ‘very easily paint 
your trees, lawns, and 
window-panes an unbe- 
coming color. 
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A steam-heated container, or’ vacuum chamber, in which alcohol 
in beverages is reduced by being boiled away or evaporated 


Taking the Kick Out of Beer 


VERY brewer in the United States will soon have to either shut up shop 
or adapt his plant to changed conditions. Divers opinions are held 
and sundry policies followed by the brewers regarding the future. 

Some of the brewers have already made radical changes, turning the 
costly equipment of their plants to work on new, unfamiliar, yet 
profitable products; others are preparing to quit business of any 
kind; a few believe that future legislation will permit them to 
brew two per cent beer, and they are relying on the ingenuity of 
the expert industrial chemist to discover a way to save ma- 
chinery that cost the brewer millions of dollars from going to 
the scrap-heap. 

The manufacture of wholesome soft drinks or of spirituous 
beverages with the alcoholic kick taken from them seems to be © 
one way out of the situation. A new and improved process for 
removing or reducing the alcohol in any kind of alcoholic 
beverage, especially beer, has been invented by Herman Heuser, 
of Chicago. 

Broadly speaking, this process consists of continuously 
flowing the beverage in a thin sheet or film over the vertical or 
inclined zone of an evaporator, preferably a vacuum pan, all the 
while subjecting the liquor to intense latent heat of steam 
between the walls or shells of the container. Dy iiiis means the 
beer is boiled momentarily and its alcoholic content is in- 
stantaneously reduced. 

In the case of beer, in prior processes, prolonged boiling at 
high temperatures results in a brew which, though safely de- 


TUBES TO 
WATER GAGE 











~” 


WATER ~LADE 
ENTERS HERES 


ORY AIR PASSES 
| QUT HERE 






, HELIX SHO, 
a 1N SECTION" 


When the water-laden air rushes 
through the helical channel, centrifug- 
al force separates the water from the air 


Whirling the Water from 
Compressed Air 


IR invariably contains water in 
the form of vapor. When air is 
compressed, the percentage of water 
increases with the pressure. The 
presence of water in the air is often 
highly undesirable. To remove it 
the air is cooled to the point of 
condensation and then forced through 
the separator shown above. 

The water-laden air is forced 
through a helical channel, whereby it 
is given a rotary motion. The water 
is separated from the air by centri- 
fugal force and collected in a tank. 


It Protects Electric Lights 


HEN you work in dark places, 
it is wise to carry a wire lamp- 
guard with a wooden 
handle, which can 
be snapped around 
any light. Such a 
lamp is shown in actiowl 
here. Both handle and 
guard are split in 
halves and hinged only 
at the end of the 
guard. 
In using the device, 
close it over a bulb 
and lock it in place 
The extension cord 
leading from the bulb 
fits in a socket in the 
handle halves. This 


trouble of wiring 4 
handle guard. 

A hook can be at- 
tached to the end of 


his 
Popular Science M, onthly 


eliminates the usual. 








alcoholized, has a distinctly unpleasant taste and odor. By the 
Heuser process, it is claimed, the original quality and charac- 
teristics of the beverage—such as taste, odor, and foaminess—are 
retained, owing to the quickness of exposure to the boiling action. 
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The handle and guard 
are made in halves, so 
that they can be put on 
or taken off any light 


the guard for hanging 
it up, leaving both 
hands free. 


or oe er eenaenee epvenstette 
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‘sunlight there is power, power 











Can You Run Your Automobile by Sun-Power? 


Not quite yet, but some day you may be 
able to hitch up the sun and say “Giddap!”’ 


to waste on every acre of land! 
If you were told that oil had just 
been discovered on your property you 
would instantly be wide awake to the 
new financial prospect before 
you. But you allow a golden 
flood to pour down on the earth 
all around you without paying 
any attention to it. For in 


Se thousand horsepower going 


enough to drive a sea-going 
vessel by the rays that fall on 
its deck—if only we knew how 
to harness this power in our 
service. 


When All Our Coal Is Gone 


Of course, in one sense, that 
is exactly what we do when we 
burn coal under the boilers of 
our steam-engines. For coal is 
fossil vegetation, plants that 
grew ages ago in the sunshine 
of the far geological past. But in 
burning coal we are living on our 
capital, for we are consuming the 
black diamond incomparably faster 
than it was formed and the supply is 
constantly diminishing. The day is 
coming, and is probably not so very 
far off, when the world’s coal-mines 
will be exhausted. What are we going 
to do then? 

Vast amounts of coal are needed, 
not only for fuel and light in our 
houses, offices, and factories, but as 
the ultimate source of power in the 
great majority of steam- and gas- 
engines. Further, immense quantities 


By A. J. Lorraine 


are consumed to reduce iron and other 
metals from their ores. Even if we 
had no cause for anxiety regarding the 
supply, we might yet reasonably ask: 
Why this round-about method of 
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This reflector, with fifty mirrors to a square foot, will 
melt a bar of lead 11% inches thick in 43 seconds 


getting energy out of sunlight? Why 
wait for geological ages until plants 
have leisurely grown, died, and become 
fossil? Is there not necessarily much 
waste in such an indirect process? 
What about all the sunshine that 
strikes the bare earth or the roofs 
of our houses, sunshine that never 
comes near the green leaf of a plant? 
































Enough steam 
to run _ this 
small engine 
model has been 
generated by 
concentrating 
the sun’s rays 
on the boiler 


The water in this test-tube is boiling as the result of 
focusing the sunlight upon it from a system of reflectors 


If plants know how to collect this sun- 
light by means of their green leaves 
and to utilize it, why can not we do 
the same? . 

The fact is, we are here confronted 
with one of the great outstand- 
ing problems of technical science, 
a problem of such importance 
that its solution will be a 
historical event ranking in mag- 
nitude with the invention of the 
steam-engine, the telegraph, the 
telephone, wireless telegraphy, 
and aerial flight. 


A Sun-Power Plant 


It is not that efforts in the 
right direction have been want- 
ing. Some of them have. even 
been quite promising in their 
results. But it is not enough 
to obtain power from sunlight: 
this result must be achieved 
with a margin of profit in com- 
petition with the old established ways 
and means of drawing energy from coal. 
If all we want is to demonstrate the 
physical possibility of converting sun- 
light into heat and work, we can do 
this very easily on a small scale by 
concentrating the rays of the sun with 
a lens on the boiler of a small steam- 
engine. For large-scale work this 
arrangement is impracticable, though 
various modifications of it have been 
tried with reasonable approach to suc- 
cess. A sun-power plant, which used 
a system of mirrors in place of a lens, 
was operated for a time in Egypt; but 
it had to be abandoned as, at best, only 
a partial success. 
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Running an Engine by Sun-Rays 


From Toronto, Canada, comes the 
report of a new development. Dr. 
W. J. Harvey has constructed a com- 
pound reflector in which some forty or 
fifty individual mirrors are arranged 
in a frame one foot square, or a pro- 
portionately larger number of mirrors 
for a larger apparatus. It is claimed 
that with this reflector a bar of lead 
11% inches thick has been melted in 
43 seconds. A small steam-engine can, 
by its means, be run on sun-energy. 

It remains to be seen how Dr. Har- 
vey’s reflector stands up under the 
more severe trial of operation in con- 
ditions corresponding to technical prac- 
tice. The day when you will run your 
automobile on sunshine is, we fear, 
yet a long way off. ; 
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Machines that lighten work 
and keep the housewife happy 

















With this arrangement you 
don’t have to worry about 
the plants dying of thirst 
while you are away on a 
visit. A wet sponge inside 
the covering feeds pieces of 
felt, which in turn pass on the 
moisture to the plant in small 
and well regulated amounts 
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With this little rotary 
grinder in your kit- 
chen there is no ex- 
cuse for dull knives 


Housekeeping Made Easy 




















* Clamping preserve jars one above the other witn this device 


permits the use of a deep container for steaming operations 
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It is no longer necessary 
to have a ‘‘clothes-horse” 
encumbering the laundry 
when small linen pieces are 
being ironed. This ironing- 
board has wooden bars at- 
tached at one end to hold 
the linen after it is ironed, 
thus saving many steps 
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This bowl is weighted 
at the bottom to 
keep it steady 
when beating cream 
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A pinless curtain-holder 
that makes curtains hang 
both evenly and gracefully 

















An unexpected guest? In two seconds you can turn 
this chair into a bed and ask him to stay all night 







By holding the embroid- 
ery cloth taut, this pin- 
less frame facilitates work 
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This combination bath-chair and 
boot-blacking outfit is hard to beat 
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Do It with Tools and Machines 


MEASURING 









Some new tools that 
minimize labor ‘in shops 
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Faulty parts and 
internal balls of 
machinery may be 
detected by the re- 
cently invented 
gage shown above 


“Feeling the juice” 
(to determine 
between direct or 
alternating current) 
is made safe by 
this determinator 


























The unappeasable appetite 
of this many-functioned 
concrete-mixer keeps a loco- 
motive busy hauling its 
food to the place of action 
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. With this hoist and machine y > aan — 
one man can pour molten metal _ si al 

It takes nearly a week to cut one 
hundred teeth in this gigantic gear 
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Many thousands of tests of 
the tensile-shear strength of 
plywood for aeroplane fuse- 
lages were made for the 
government by this woman 








Measuring correct amounts for concrete 
mixtures, this car has special compart- 


This d light unit, which weighs 
ments for weighing bulk or bag cement 


only 2. hundred pounds, can use 
kerosene, crude oil, or gas 
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HIRTY-FIVE miles an hour 
is the remarkable speed 
which the Elmara II, an Amer- 
ican model power-boat of the 
seaplane type, achieved recently 
in an unofficial test at New York. 
The racer is only a trifle more 
than thirty-nine inches long and 
71% “inches ‘beam, is built of 
aluminum and mahogany, and 
is driven by one of the newest 
flash-system engines using super- 
heated steam for its power. 
Model power-boating has been 
a favorite sport in England for 
some time, but has been taken 
up in America only recently. 
The speed record in England is 
held by the Evil Spirit, which 
made twenty-six miles an hour. 
Even at the conservative esti- 
mate of thirty miles an hour, the 
Elmara II would be an easy 
winner in a contest with the 
Evil Spirit. The builder of 
the Elmara II, who is an en- 
thusiastic model power-boat 
racer living in New York, has 
already made arrangements 
to enter his boat for the next 
international model boat race 
to be held in England in the 
near future. 


Modern Freight-Cars Are Made of Cement 


“FTSERRIBLE railroad wreck! a 

Wooden cars crumble and then 

catch fire! 200 killed!’ That is the 

tale of the wooden railway car, and 

‘that tale has spelled its doom. Pas- 
senger-cars are now steel-made. But 

how about freight-cars? Must they 

continue to crumble and catch fire 

Not 
if concrete freight-cars prove suc- 
cessful, and the chances are that 


because of their woodenness? 


they will. 


A concrete car is more easily made 
than a wooden one; it costs less, lasts 
longer, needs no painting and re- 


pairing. 


The steel frame for the walls, 
floor, and base are made first. Then 
forms are placed outside the frame, 
and men go inside with cement-guns 
and start shooting. The outside of 
the car thus gets a smooth finish. 






































It requires great skill and a delicate touch to adjust the 
engine and valves of one of these model power racers 


Sixteen miles an hour has 
been the greatest speed attained 


by a model power-boat Propelled © 


by an internal combustion en. 
gine. Storage batteries 
been tried, but with little 
cess. 

Nearly all fast model power- 
boats are propelled by either 
gasoline or steam engines op- 
erating on the flash principle 
As it is next to impossible to 
make model racers pursue 
straight course, they are gener- 
ally run over a circular course 
around a center stake, to which 
the beat is fastened by a string 
or wire. 

The speed of the boat jg 
calculated from the known cir- 
cumference of the circle around 
which it moves. A circle with a 

circumference of three hun- 

dred feet is generally used in 
speed tests. 

The adjustment of the en- 
gine of one of these model 
racers is extremely difficult, 
and requires considerable skill 
and patience. After the boat 
has started on its course it 
is impossible to make any 
changes in the adjustment. 
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suc- 
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In building a cement freight-car, 
the steel framework is erected 
first: then forms are placed out- 
side it and the cement is shot 
at the framework from within 


To test the car, it was first 
overloaded and then switched 
rapidly from track to track. It 
came through totally unharmed 
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Scorching the Water with a Model Racer 
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They Are Still at War 


Two million deadly foes do 
not know peace has come 




















N the North Atlantic and in the 
ew waters of the North Sea 
are hundreds of thousands of the 
deadliest foes who do not know that 
peace has been declared. They are 
the great army of mines, estimated at 
two million, planted by the formerly 
warring nations. Each one of these 
mines carries the power to destroy the 
greatest ship. To hunt them down 
and rid the seas of them is, perhaps, a 
more courage-trying job than any the 
fighting men faced during the great 


war. 
What the Mines Are Loaded With 


The cost of these mines in money 
was tremendous—something like an 
average of $1,000 for each of the two 
million. The cost in lives cannot be 
reckoned until the last is swept from 
the seas. It is a job which, as one of 
the world’s greatest experts on sub- 
marine mines told the writer recently, 
“ean never be prosecuted safely.’ 
It will be done by mine-sweepers such 
as the one shown in the accompany- 
ing photographs. Hundreds of these 
mine -sweepers, equipped 
with the most approved 


Hoisting in large 
packages of sudden 
death is the regular 
work on the mine- 
sweepers that are 
making the seas 
safe for commerce 


ward would be all 
work. ; 

T.N.T., an average of 200 pounds 
of it to each one, is what the mines 
are mostly loaded with, which means 
that there is a total of about 25,000 
tons of this terrific explosive to be 
harvested. And harvested it will be; 
for this undertaking is not a matter of 
destroying the mines, but of salvaging 
as many of them as possible. The ex- 
plosives planted to kill are also useful 
in the peace-time arts that help men 


in the day’s 


© Press Illustrating Service 








apparatus for grappling and 
raising mines, are manned 
by thousands of men to 
whom a sudden trip sky- 


Overhead trolleys and 
deck tracks make it pos- 
sibie to handle the mines 
without jarring—and who 
wants to be rough with 
200 pounds of T.N.T.? 


© Keystone View Co. 































Here are some hundred thousand or more of our own mines, 
gathered in after doing duty off the coasts of the United States 
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live; and then—well, the nations have 
not disarmed yet. 

Some of the mines will be cured of 
their bite by time—those that depend 
upon fulminate of mercury or similar 
detonating compounds to set them off 
when a ship strikes them deteriorating 
quite rapidly and becoming unreliable 
as death-dealers in about six months. 
But there are great numbers of later 
types so improved as to keep alive 
no one knows just how long. 

As long ago as the Russo-Japanese 

war, when submarine mines 
had not beenso perfected as to 
give them the long life of those 
afloat today, for a long time 
after hostilities had stopped, 
ships were sunk by mines 
drifting about the Pacific. 
Fortunately, the trend of the 
currents in the North Sea, 
where the vast mine-fields 
were placed, is such that the 
danger of large numbers of 
mines getting into the main 
steamship lanes is not so 
great as it would be other- 
wise. Nevertheless, the dan- 
ger is very real. 


How They Are Raised 


The photographs show two phases 

of the work—raising the mines and 
stowing them. Having grappled a 

‘mine, the sweeper’s crew hoists it 
on board through the huge open port 
in the stern. Then, along overhead 
trolley tracks and flanged deck 
tracks, the mines are moved to 
their appointed places, with never 
a jar. 

The interior view shows the sailors 
at work on mine anchors which con- 
tain the automatically operated cable 
windlasses that hold the mines at just 
the right distance beneath the sur- 
face to be most deadly. The mines 
themselves can be seen hanging 
from the overhead trolley. 





































































Roosts for City Airplanes 


Solving the difficult problem of landing on a roof 
By Carl Dienstbach 


IKE any soaring bird of prey, an 
L airplane must be in motion be- 
“fore it can fly. It must run along 

the ground before it can vault into 
the sky. But that is not all: it must 
make its running start in the face of 
the wind. This explains why it is 
possible to confine a condor or a vul- 
ture in a narrow cage open at the top. 


Street No Place for an Airplane 


You can see from this that the prob- 
lem of flying to and from your office 
in New York or Chicago reduces it- 
self to the providing of suitable plat- 
forms on which you can alight (also 
in the teeth of the wind) and from 
which you can start. Clearly, city 
streets, flanked by high cliffs. of 
architecture, lend themselves about 
as well for airplane landing and start- 
ing as they do for ice-boating. Flying 
must adapt itself to the wind as much 
as ice-boating. 

Even if a flying-machine could vault 
into the air from one of the canyons 
in the Wall street district of lower New 
York, it would be dashed to pieces 
against the tall buildings on either side. 
In order to avoid a catastrophe in 
starting from a street, the wind must 
blow exactly in the right direction 
not only during the preliminary run 
but also for another minute or so. 
Within a city, airplanes must land and 
start above the roofs. Skyscrapers 
must be avoided as if they were 
mountains. 

There is clearly 


It is rarely that a group of 
buildings of uniform height is 
found, particularly in the sky- 
scraper districts of large cities. 
To be sure, a solution may be 
found in the invention of an air- 
plane that can rise almost verti- 
cally from the ground. But the 


present article is concerned with . 


the roofs and the machines of 
today. 

Mr. H. T. Hanson, art direc- 
tor of the POPULAR SCIENCE 
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The idle machine stands on the circular 
elevator platform, which fits into the track 
Thus the aviators elevate and lower their 
machines from and to the garage below 





MONTHLY, proposes what seems 

to me a method of solving the problem 
which is worth serious consideration. 
He would build the platform in the 
form of a circular, high-banked track 
—a track that would be constructed of 
light but strong. iron gratings, so that 
sun and air would still find their 
way to the streets below. 


Landing Against the Wind 


Imagine yourself winging your way 
in an airplane from your country home 
eighty miles to your city office. An 
hour after you have started from your 
own grounds, the lower part of Man- 
hattan looms in sight. There are the 
three great suspension bridges that 
span the East River. 

Somewhat to the east of the financial 
district downtown you see the banked 
track on top of the building on 
which you are to alight. You head 
for it. Spiraling down, you touch 


the bottom dead against the wing— 
a feat always. possible with the circular 
track, no matter from which quarter 
the wind may blow. You run onthe 
landing wheels around and around 
until at last you come to a very easy 
stop. By manipulating your elevator 
you prevent yourself from soaring 
off again. 

In the picture that appears on the 
cover of the POPULAR SCIENCE Mont#- 
LY part of the roof on which the track 
is built becomes a lift. It is the 
circular part that fits into the bottom 
of the track. Thus you run directly 
from the track upon the lift or vice 
versa. The picture on page 73 shows 
still another method of combining a 
lift with the track. 


As Easy to Start as to Land 


It is just as easy to start from 
such a circular track as it is to alight 
uponit. You have 





nothing ‘for it but 
to use the roofs—a 
suggestion that has 
been made time 
and time again. 
But this means 
either a _ building 
with a very large . 
roof ora number of 
buildings of uni- 
form height con- 
nected by a com- 
monroof. Suppose 
a number of build- 
ings could be so 
connected by a 
roof. Obviously, 
the common con- 
necting roof must 
not cut off light 
and air from the 
streets below. 
Some form of iron 
grating, light and 
strong, suggests 
itself. 








The circular landing track could be carried on stilts 
above several buildings, without cutting off light or air 
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but to tilt the ele- 
vator in the rear at 
the precise moment 
that the wind is 
dead ahead and: 
to fly off at a 
tangent. 

To carry out this 
maneuver success- 
fully, a signal is 
required which 
automatically shifts 
on the track to 
mark very dis- 
tinctly that portion 
which happens to 
be parallel to the 
wind, but only on 
that side where the 
wind is opposite to 
that of the circling 








plane. 
This, in turn, 
means that the 


planes must always 
circulate clock- 
wise. 
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Would This Circular Track Solve the Landing Problem? 


The problem of providing a suitable landing platform for flying-machines 
in our large cities has always puzzled engineers. This is Mr. H. T. Hanson’s 
interesting solution. A banked track of open iron gratings (its construction 
is shown by the detail drawing at the left, is carried on latticed towers 
over a group of buildings. On such a track the pilot can start and alight 
dead against the wind, as he always must. At one point of the track 
he runs off upon an elevator platform flush with the roof of a convenient 
building. By means of the elevator he descends to the garage below 
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If Coal Is Scarce Use Peat and Coke | 


OAL men who have been overcharging for their precious com- _the surface of ponds, it sinks to the bottom slowly in layers" 
modity—when they were not hoarding it—are about to pay After several layers are formed, the lowermost ones are gradually 
for their sins. For people have learned that they can cook and compressed and carbonized. 
keep warm by using peat and coke in their stoves and furnaces Peat-diggers bring up these layers:and cut them in squares, 
instead of coal. which they pile up to dry. The man in the picture above is 
Peat, which is decayed vegetable matter—mostly reeds, rushes, stacking up peat that he found in the boggy yard of his home in 
sedges, and mosses—is found in bogs. As this matter decays on England. 


This Tree Took Root 
in Itself 


ANY linden trees that 

look healthy are rotten 

at the core. In time, they 
develop large cavities. 

The upper part of the 
tree shown below was cut 
off from its source of supply. 
So it sprouted roots, which 
reached down until they 
struck the rotten mold be- 
low and there took hold, 
getting a fresh start. 

In most cases like this 
the tree dies a lingering 
death. 


Springs to Do the Work 
of Rubber 


yee Germany had no 
more rubber, German 
bicycles seemed doomed 
until. someone thought of 
motor springs. If motors use 
springs, why not bicycles? 

From that time on Ger- 
man bicycle wheels had 
rims of springs instead of 
pure rubber. One of them 
is shown herewith. The con- 
struction shown is about the 
crudest of thousands of 
spring inventions patented 
in the last twenty years, 





















































The Plant that Never Dies 


HE florist told her that if she 
put the dried-up ball of brown 
leaves into a dish of water it would 
blossom out into a fresh green 
plant in a day. Skeptically she 
did it and when the twenty-four 
hours were up, lo, the plant had 
bloomed, giving out a sweet, heavy 
Oriental odor. 

It brought this odor with it 
from the far-off Holy Land, where 
it grew. It is another miracle of 
that miracle land, for it never 
dies. When it is out of water it 
rolls up into the dried-up ball, 
and will keep that way for years 
until it is put in water again. It 
is called the resurrection plant. 
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Your Health in a 
Glassful of Dog 


THIS pup isn’t a “long 

drink of water’’ even if 
he does fill a glass. He’s 
just about the smallest dog 
that ever was or will be— 
one of those pups that 
women tuck into their 
muffs or up their sleeves. 
You’d never know they 
were there if it were not 
for the sparkle of their 
beadlike eyes. 

He is a toy dog of York- 
shire breed, and is worth at 
least a hundred dollars a 
pound, for the less there is 
to a toy dog the more ex- 
pensive he is. 


From the expression of his eyes, he isn’t quite sure that he likes 
For he has found that, when he tries 
to move, only his head and one paw will work. 


being tucked into a glass. 


Ironing-Day Is Pounding-Day in Korea 


KOREAN clothes are washed, hung up, dried, and dampened 
Just as ours are; but when it comes to smoothing out the 





A Submarine’s First Bath 


F the war hadn’t ended this submarine would 

now be “‘over there”’ and in the thick of the fight; 

but of course we couldn’t keep the war going just to 
give this submarine her chance. 

She is the 8-34, built and launched in San Fran- 
cisco, and is one of the most deadly of undersea 
boats. She belongs to the 800-ton class and is 170 
feet long. 

By now Germany knows full well her mistake in 
laughing at England’s “contemptible little army” 
and in prophesying that ‘‘America won’t fight.’ 


© International Film Service 

























Just the Same, We 
Hold It’s a Bear 


“TT’S a bear!” said W. C. 

Strickler, when he hap- 
pened on this at Lake 
Cayuga, N.Y. “A petri- 
fied bear.” 

But when members of 
the Academy of Natural 
Sciences at Philadelphia 
looked at it, they were not 
the least impressed by the 
two very real eyes in the 
places where eyes should 
be, and they called it 
plain stone—or, to beexact, 
two stones of widely sepa- 
rated periods that had got 
mixed up. 


The eyes are part of the under stone which has cropped to the 
surface, and it bears the awe-inspiring name “corniferous rock 
of the Devonian Age.” 


This Airplane Even Has a Suitcase-Rack 


UST as French railway trains conveniently accommodate either 
horses or men, so this airplane will accommodate either bombs 


wrinkles our ways part. We iron—they pound. or men. It is large enough to carry sixteen passengers and their 
Mother and daughter spread a grass mat on the ground, place suitcases. 


a stone in the middle, and on the stone the wash. Armed with 
Indian clubs, they squat on either side of the stone and pound 
until they have driven out all the little molecules of water and, 


The passengers travel in the cabin behind the pilot, and the 
suitcases travel in a rack outside. 
The base of the rack is a thin metal strip fastened to the side of 


incidentally, the wrinkles. It takes half a day of steady pounding the airplane. The suitcases are placed on this rack, and two can- 
vas strips are strapped around them to hold them securely in place. 


to smooth out one coat. 
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Finding Your Way Among the June Stars 


The stars “rise” and “set’’ for the 
same reason that the sun does 


By Ernest A. Hodgson, of the Dominion Astronomical Observatory 



























of rising and setting. We should have a 
day six months long, followed by a night 
of similar length. During the lon 
night the stars would appear i 
tionary, for the earth’s orbit is 
within them, and isso small com- 
pared with the distance to the 
stars that the directions to 
the stars would not exhibit 


count were made of those who are of 

their own knowledge able to state 
that the stars rise and set daily, the 
result would show that less than 
fifty per cent could pass the 
test. 
' The reason for the ap- 
parent rising and setting 
of the sun is well known, a visible change as seen 
and a moment’s reflec- ; : Sh) ISSO 8 ae aS from opposite sides of 
tion suffices to show ai, e es PP OK SEE ONG ae, 1? the orbit. If the stars 
that for the same rea- = pe Se a Naka) \» Nx ie could be seen at the 
son the stars must same time as the sun 
rise and set also. It the latter would be 
will be of interest found to be moving 
to examine this dai- eastward among 
ly motion a little them in such a way 
more closely. If the that it would com-. 
question were'asked, plete a circuit of 
“How often then the sky in a year. 
does the earth ro- We may suppose, 
tate on its axis ina therefore, that the 
year?” the answer earth has only one 
would in most cases motion—that of rota- 
be, “865 approximate- tion on its axis—and 
ly.” That would be that the sun really 
wrong, however, as the travels eastward a cir- 
earth rotates on its axis cuit a year. 
approximately 366 times Now let us see what 
in a year. An examina- effect the daily rotation 
tion into this matter may has. This will evidently 
help to clear up the difficul- : set Bs sons : ‘ cause the stars to move about 
ties of the reader who is unable " Bs or rien Sl LA ies Sele oes eam (rk us one complete revolution for 
to see that the sun travels eastward 4! Wee F yy each rotation. To see what hap- 
among the stars. pens, let us suppose ourselves upon a 

We occupy a position upon an eart’ merry-go-round that is surrounded 

which revolves about the sun with a yearly by spectators. 
motion, and which rotates on its axis with As we start, a man, who has been 


[' has been said that if an accurate 


” a 


SOUTH HORIZON 





a daily one. To us, how- talking to a stout old lady, begins to walk 
ever, our location appears The Star Map for June around the inclosure in the same direction 
fixed, and these motions ; The map represents the 8 the machine is going, but only one tenth 
appear to be possessed by é, appearance of the sky at the 8S fast. You decide mentally to count the 
the stars and other celestial times listed below. It is turns made by reference to the old lady. 
bodies. \ specifically arranged for the Your friend decides to count them by 
latitude of New York, 40°N., reference to the man. When you count 
If the Earth Ceased “Its © but is practicable for ten one your friend has not yet reached his 
Daily Rotation degrees on either side of this Teference mark. When you count two he 
: is still farther from his second count. 
latitude. Wh Pipscge! b f : 
To grasp the idea of the pire en you count ten turns by reference to 
effect of these movements May 8, Midnight. the old lady, your friend simultaneously 
upon the appearance of May 15, 11:30 P: M. counts nine turns by reference to the 
the sky, let us consider 7 May 23, 11:00 P. M. man, who has now reached the lady’s 
them one at a time. Sup- we May 31, 10:30 P. M. side again. 
pose, first, that the earth June 7, 10:00 P.M. a 
has ceased to rotate upon June 15, 9:30 P.M. Counting the ‘Turns’ by the 
its axis, but that it con- June 22, 9:00 P. M. Sun and the Stars 
tinues to move about the June 30, 8:30 P. M. 
sun in its yearly path, July 8, 8:00 P.M. The same phenomenon holds good in 
as shown in Fig. 1. In July 15, 7:30 P.M. the appearance of the sky. We — 
Pole Say nh te — yy Sh, 300 P.M. il lis Po “aoa pros 
posed to be projecting inate July 30, 6:30 P.M. ward among the stars, due to the earth’s 
above the plane of the The effect of the earth’s Aug. 8, 6:00 P.M. yearly motion. 
paper. double motion — rota- The magnitudes are indi- These “turns” we call the 365 solar 
To an observer situated tion and revolution— cated on the map by starsof days. They are not actual turns, how- 
on the earth at some point on the apparent motion various kinds as follows: 0, ever, These can be counted by reference 
other than at the polar of the sun is illustrated open center; 1 eight points; + the stars. Choosing some _particu- 
: th ld by a man on a moving 2, six points; 3 five points; 4, 1 t th E ot all i dv of the illus- 
segpeus, ee, merry-go-round count- four points; 5 is indicated by ‘27 Star—the stout old lady 0 . 
appear to move across ing his revolutions from a single point. All time in tration—we count 366 turns per year. 
the sky from west to east, a man who is walking Eastern Standard (not sum- These, however, must be referred to as 
just opposite to its motion in the same direction mer). “sidereal”’ days. 
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How to Find the June Planets 


HE positions of the planets for the current 


onth are shown, in the usual way, on the 
nlanet map. It will be noted that they 


are, with the exception of Uranus, near to the 


Mercury at the first of the month is west 
of the sun and rises as a morning star. It 
moves rapidly eastward among the stars, 
coming into superior conjunction on 
June 11. It then passes to the east of the 
sun, and sets after it as an evening star. 

Venus continues to set as an evening 
star. It is of interest to determine how 
long Venus continues above the horizon 
after the sun has set. This may be 
done by means of the disk cut out and 
pinned over the map. For example, 
on June 16 it sets about three hours 
after the sun. 

Mars is west of the sun, and rises as 
a morning star shortly before day- 
break. ; 

Jupiter and Saturn set as evening 
stars, the former setting before and the 
latter after Venus. The three planets 
are close together in the evening sky. 


Conjunctions with the Moon 


There is a conjunction of Venus and the 
moon on June 1, and of Saturn and the 
moon on June 3. On June 26 Mercury 
and Jupiter are in conjunction. They set 
about an hour after the sun. Jupiter can 
probably be seen, but Mercury will be 
difficult to detect. It will lie about a degree 
and a half to the north of Jupiter. There 
will be a conjunction of Jupiter and the 
moon on June 28. 

The positions of Uranus and Neptune 
are indicated on the planet map. They are 
invisible without optical aid. 

The times of the phases of the moon 
may be determined from the planet map. 
New moon occurs when the moon is: in 
conjunction with the sun. Full moon is 
when the moon and the ‘‘earth’s shadow” 
are in conjunction. First quarter may be 
found by determining when the moon is 
approximately six hours to the east of the 
sun. Last quarter is when it is the same 
distance to the west. 

The following simple rule will 


oeceeaang, 











Cut out a disk 
of, cardboard the 
exact size of the outer 
circle. From it cut out a }8UN 
section as indicated by the 

broken circular lines. On this disk 





mark the hours (Arabic numerals at edge), ~ 
A. M., P. M., North, East, West, and Zenith. Run 
a glass-headed push-pin through the center of the 
disk, pinning it to the center of the map. 

To see the section of sky visible at any time on any 


taken from the sum as often as possible, 
and the remainder is the age of the moon. 
0 days indicates new moon; 7 days indi- 
cates first quarter; 15 days indicates full 
moon; 22 days indicates last quarter. 

An example showing the application of 
this rule may be taken for the current 
month—say June 138, 1919: 
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Italy. 


oman n 


date, turn the 

disk until the required 

hour on the disk is oppo- 

site the required date on the 
chart line of the ‘“‘mean sun.”’ 

To see when any celestial body rises, 

sets, or reaches the meridian on any date, 

turn the disk so that the position of the body for that 

date isin the required position with respect to the hori- 

zons. Read off the hour opposite the position of the 

mean Sun for that date. The disk in use is shown below 


The year number is 11 times (1919-1911) 
or 88. The month number is (see above) 4. 
The day number is 13. The sum is 105, 
and subtracting 30 from this three times 
we have left 15. 

Therefore the moon is 15 days old— 
that is to say, full moon—on June 13, 
1919. 





enable one to determine the age 
of the moon at any given date 
in any year. 


To Discover the Age of the Moon 


There are three numbers to 
be added—the year number, 
the month number, and the day 
number. The year number is 
the number obtained by sub- 
tracting 1911 from the year and 
multiplying the result by 11. 
(The recurrence of 11 is an aid 
to memory.) The month num- 
bers may be remembered by 
grouping the months two and 
two with the following num- 
bers: 


J-F M-A M-J J-A S-O N-D 
0-2 0-2 2-4 4-6 7-8 9-10 


The day number is simply the 
day of the month. These num- 
bers are to be added. Since 








Signs of the Planets 


MERCURY fe) 
VENUS fe) 
MARS ra 
JUPITER. % 
SATURN b 
URANUS (0) 
NEPTUNE Yy 
SUN OAND MOON € 





The POPULAR SCIENCE 
MONTHLY is publish- 
ing every month an ar- 
ticle like this by Mr. 
Hodgson. If you feel 
that these articles can 
be made more helpful, 
or if there are any 
questions that you 
would like to ask, write 








the moon cannot be more than 
thirty days old, thirty is to be 


Illustrating how to use the planet map 
according to the directions printed above 


77 


to the editor. 











Speech Is Difficult in an Airplane 


“TET go that joy-stick!” says the in- 
‘structor in the observer’s seat to the 
student pilot infront. Thestudent prompt- 
ly lets go, thereby saving himself, the 
instructor, and the airplane from a crashing 
fall. Had the instructor shouted through 
the air his student would not have heard 
him, even though they were only a 
few feet apart. The roar of the 
engine, the rush of the wind, both 
would have drowned his shouts. 

He used some sort of telephone, 
you say. No, a telephone wouldn’t 
do. What he did use was an air- 
phone, so called because it is an 
air-phonetic device—not an electrical 
one. It was.invented by Benjamin 
F. Miessner, of New York. A speak- 
ing-tube is used instead of a telephone 


observer 


The listening 2irman wears 
a cap that boasts of 
pneumatic ear cushions, 
these being connected 
with the speaking-tube 


Real Ships of the Air 


HE first airplanes were “‘all wings.” Pilot, passengers, 


engines, tanks, radiators, and what-not were simply ° 


dumped over the lower plane. The writer recalls vividly a 
conversation among the members of the Aerial Experiment 
Association at Hammondsport in August, 1908, about the 
designs for the Silver Dart, the forerunner of the first practical 
Curtiss machine. A body to house the engine, etc., was 
suggested, but dismissed as useless and weight-wasting. 

Today the body—the fuselage—is the most essential part 
of the whole design, since the genius of Nieuport has 
shown that the time-honored belief that an airplane’s wing 
surface increases only as the square and its weight as the 
cube of the linear dimensions holds true only for the anti- 
quated ‘“‘all-wing”’ type. Since the fuselage came into its 
own, it has become recognized that the fuselage obtains the 
same advantages from an increase in size as does the hull of a 
ship. The larger it is, the 
more space relatively for 
housing all sorts of things, 
and at the same time the less 
the head resistance. 

Now we know, at last, - 
that the lift of a fast 
airplane depends far less 
on the relative size and 
weight of the wing surface 
than on the total head 
resistance, and that its 
head resistance, just as in a 
ship, becomes relatively 
smaller as the craft grows 




























In spite of ear-splitting phragms and forced vibrations, as is the \ 


airplane noises, the pilot telephone transmitter. The sou 
hears plainly what the P nd travels 


this speaking-tube listener. These ear-pieces are really pneu- 


Designed to carry bombs to drop on Berlin, this airplane is easily transformed into a commercial 
larger. airplane. The multiple motors of giant airplanes (above) are placed in little bodies of their owt 
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wire, and this eliminates the electrj 
mission of external noises from the sa 
piece to the ears of the listener. This = > 
was invented by Mr. Miessner after he het 
made a careful study of airplane noj 
conditions — wave lengths, reagan 

vibrations, and such things. _ 

For instance, the motor exhaust 
sounds that occur with fairly uniform 
frequency are the noisiest ones of the 
airplane. Mr. Miessner figured out 
their wave lengths, and varied the 
length of the tube accordingly, g9 
that there would be no amplification | 
of sound in the tube because of 
resonance. The material for the 
tube was picked for its lightness 
durability, flexibility, and its ability 
for preventing the escape of voice 
sounds and the entrance of airplane 
sounds. Its dimensions allow for maxi- 
mum clearness. 

The speaker talks into a simple mouth- 
piece which is not hampered by dia- 


+ Soe NONEE RORY mm 





= lg olin smoothly along to the ear-pieces of the 
matic cushions in the aviator’s cap which 
surround the ear openings and are in 
air-tight contact with the head. This 
bars outside noises. 

Of course absolute silence does not reign in the 
tube when the speaker isn’t speaking, but at least the 
airplane noises are shut out sufficiently to make 
the voice perfectly clear. 
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An Airplane with Metal Wings 


This captured German machine took a lesson 


UILT to attack infantry at close 
range, this German armored air- 
plane captured by the English is in- 
teresting to peace-time students be- 
cause of the apparent effort that has 
peen made to 
render the ma- 
chine non-com- 
pustible. If pro- 
vision has also 
been made to 
scuttle the gaso- 
line-tank at need, 
even a burning 
tank would not be 
a serious menace 
tosuch a machine. 
In attacking 
trenches the air- 
men learned early 
that their ma- 
chines were likely 
to “collect’’ veri- 
table swarms of 
machine-gun 
bullets. The 
bullets would 
rattle off harm- 
lessly from the 
armor, and the 
tiny holes made in 
the wings could be 
disregarded; but 





the matter became serious with the 
invention of the flaming phosphorus 
bullet. 

Presumably the experience in build- 
ing Zeppelins taught the Germans 


When the British captured this 
airplane they found something 
new—metal wings that made 
the machine almost fire-proof and 
offered other striking advantages 


from the Zeppelin 


how to meet this peril. The Zeppelin 
cars were covered with corrugated 
aluminum, and it was only a step to 
cover airplane wings in the same 
fashion. 

But this plan 
developed great 
changes. The 
stiffness even of 
corrugated thin 
sheeting seems 
negligible in 
itself, but it be- 
comes a very 
important factor 
if it is braced up 
by a suitable 
framework. Since 
the framing is 
made of alumi- 
num, exactly as 
ina Zeppelin, and 
the wings can be 
made so thick that 
they become en- 
tirely self-sup- 
porting without 
undue increase of 
weight, the waste- 
ful nuisance of 
wires and struts 
has finally been 
dispensed with. 


They Are Getting a Load On in a Hurry 


WO men and the machine shown 
here handling coal will load a box- 
car in thirty-five minutes. It takes 
three men two and a half hours to do 
the same work. Therefore this ma- 
chine does the work of five men. 
The loader is placed just within the 
door of the car. The load comes 
down a chute, lands in a metal hopper 


on the loader, passes through, and 
hits a swiftly moving motor-driven 
belt which carries it into the ends of 
the car. A man regulates the angle 
at which the belt is to work and also 
its speed. 

The other, smaller machine shown 
here works faster and throws its load 
by its very speed into the far corners 


of the car. Therefore only unbreak- 
ables are thrown from it. The most 
frequent riders are glass sand, blast 
sand, fertilizer, ground limestone, rock 
salt, and nitrate. The machine will 
throw out a ton of sand a minute. It 
is mounted on wheels and can be moved 
around so that it will shoot its stream 
in a different direction. 





























When the sand hits the belt it is thrown 
in every direction by the speed of the belt 





The coal “shoots the chutes” and lands on a moving 
belt, which carries it to the four corners of the car 
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Compressed Air Faces Its Greatest Battle 


Building a two-story tunnel of 
concrete under the Hudson river 





























































"FHE mason’s master task awaits 
him half a hundred feet below 
the tide of the Hudson river. 

General George W. Goethals is ready 
to stake his reputation in building a 
great vehicular tunnel, fashioned of 
concrete blocks, to span the water gap 
between New York city and New 
Jersey. - The choice of this material is 
in itself an amazing novelty for such an 
undertaking, and the project otherwise 
has warrant enough for wonderment. 
A comparison will help to a fuller 
realization of the unusualness of the 
scheme sponsored by the General. 


London’s Vehicular Tunnel 


The Rotherhithe single-level vehic- 
ular tunnel under the Thames at 
London has a maximum external di- 
ameter of 30 feet, runs under the water 
for 467 yards, and from portal to portal 
measures 4,863 feet. In driving the 
way for that structure, built up of 
cast-steel segments, the excavating 
“shield” cut its path through a firm 
bottom composed of clay intermixed 
with loam, pebbles, and shells. This 
earth formed a “blanket’’ which great- 
ly helped to hold in place the needful 
air at the face of the shield, so that the 
workers could stand out under the 
sheltering apron and do their digging. 
So firm was the substance of the river’s 
bed that an advance of twelve feet 
was considered a good day’s work. 

Even with the advantage of a com- 
pact bottom through which to burrow, 
the shield called for an hourly supply 
of 1,000,000 cubic feet of compressed 
air to hold the mud and water at bay. 
Now see what the double-level Hudson 
tunnel will involve in its building. The 
outside diameter will be 42 feet, the 
shield having a frontal area nearly 
twice that of a 30-foot apparatus, and 
its lower edge will lie not less than 
92 feet below mean low tide. More 
than 2,000,000 feet of compressed air 
per hour will be needed in this under- 
taking. 

For every foot of submergence the 
water-pressure increases at the rate of 
.43 of a pound; and between the top 
and bottom of the Hudson tunnel 
shield there will be a difference of 18 
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By Robert G. Skerrett 


pounds pressure. This will invite grave 
risk if the bottom is not stable. The 
mud in the Hudson is known to be 
soft, and may therefore be easily dis- 
placed by the pent-up air seeking to 
escape upward from the front of the 
shield. A ‘“blow-out’” of this sort 
might mean certain death to the men 
laboring under the apron and possible 
harm to those within the shield. To 











General Goethals’ plan is to build the 
Hudson vehicular tunnel of interlock- 
ing blocks of concrete three feet thick 


juggle with the contending forces of 
air and water, it may be found neces- 
sary to lay a blanket of sail-cloth sur- 
mounted by clay and sand over the 
river-bed above the line of the tunnel. 


Interlocking Blocks of Concrete 


As the shield moves forward, the 
masons will build the tunnel at the 
same pace, using for their structural 
units interlocking segmental blocks of 
concrete three feet thick. As rapidly 
as these are set in place the joints will 
be made tight from the outside by 
means of a special waterproof mixture. 
The inner face of each seam will be 
caulked, and the whole interior of the 
joint, between the blocks and their 
interlocking recesses, will be filled with 
mortar forced in under pressure. Fin- 
ally, the inner face of the tunnel will 
be coated with white cement of a 
hydrolithic type. 

Completely to fill the space between 
the cut made by the shield and the 


NORTH RIVE 








exterior of the great cemen 
gravel will be passed chrogak — 
of the shield and driven into pla 
around the outside of the tunnel shies 
ture, thus binding the tube to the 
river-bed and unifying the compressive 
force from without in a manner tendin 
to make the circular sections stroke 
and more firmly set. The Partitions, 
roadways, walks, ducts, etc., will be 
fashioned of steel, reinforced concrete 
etc. Certain parts of these features 
will be fastened to the main body by 
means of sturdy anchor-bolts. 
The internal clearance of the tunnel 
will have a diameter of 36 feet, It 
will be divided horizontally into an’ 
upper and lower level, each having a 
driveway 22 feet 6 inches from curb 
to curb. It will carry six lineg- of 
traffic, three moving eastward and 
three westward. 


Ventilating the Passageways 


By means of electrically driven 
blowers the two levels will be thor- 
oughly ventilated, so that the carbon 
monoxide exhausted by motor vehi- 
cles can be drawn off promptly, and 
other blowers will force in a steady 
stream of fresh air. The under-water 
section of the project will have a reach 
from shore to shore of 5,300 feet, and 
from portal to portal the total span 
will be 8,050 feet, which is 3,187 feet 
onger than the Rotherhithe structure. 
at is estimated that the entire project 
can be finished well inside of four years, 
at a total outlay of $12,600,000. The 
approaches will have a 3% per cent 
gradient, and from end to end the. 
vehicular tube will be lighted by elee- 
tricity. On the upper level there will 
be walks for pedestrians. 

The tunnel will easily accommodate 
a daily movement of 100,000 vehicles 
and exceed a 24-hour carrying capac- 
ity of 75 big ferry-boats running con- 
tinuously. Where fog and ice would 
interfere with the water traffic, the 
subaqueous highway will be available 
without interruption. There are the 
best of reasons for believing that this 
tunnel, charging less than the ferries, 
would pay for itself in twenty years. 
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Showing the character of the material through which the tunnel will be built. One of 
the dangers to be overcome is the soft mud of the river-bottom, which invites ‘‘blow-outs”’ 














heath, 
he tai] 

Place 
struc. 
to the 
Tessive 
ending 
TOnger 
itions, 
will be 
mnerete, 
eatures 
ody by 
» tunnel 
eet. It 


into an 


aving a 
ym curb 
lines - of 
rd and 


ays 


driven 
oe thor- 
» carbon 
or vehi- 
ly, and 

steady 
er-water 
: a reach 
eet, and 
al span 
187 feet 
ructure. 
> project 
r years, 
0. The 
per cent 


end the. 


by elee- 
here will 


modate 
vehicles 
g capac- 
ing con- 
e would 
iffic, the 
available 
are the 
that this 
e ferries, 
years. 


PTL iri 
ae 


a 


YAS 


ccscdaeddddddd. gsi 








a OE ixxcvcvxkccvvcccccnccvctccccceccccccceccccccceccccececccaaaammmmmyy a, 


LLU OMOULLALYULL ALMA LUO he 


New York Digs a New Way Out 


With a large portion of the food supply of 7,000,000 
people having to be carried across the Hudson, the 
necessity of adding to the means of getting over the 
river has long been evident. The new vehicular tunnel 
will be a two-story one, allowing the streams of traffic 
to flow in both directions uninterrupted. There will 
be special passageways for foot passengers. The tunnel 


will be 8,050 feet long, with an under-water section 
of 5,300 feet, being longer by 3,187 feet than the Roth- 
erhithe single-level vehicular tunnel under the Thames 
at London. It is estimated that 2,000,000 feet of com- 
pressed air per hour will be needed to provide safety 
for the builders. More than 100,000 vehicles can pass 


through it ina day. The cost is estimated at $12,600,000 | 
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. A. BUTTERWORTH, of 15 
C Chase street, Newton Center, 

Mass., has won the first prize 
of $150 in the POPULAR SCIENCE 
MONTHLY $300 Contest for the best 
idea for utilizing an old passenger- 
car that has outworn its usefulness as 
a mode of transportation on account 
of its old style or mechanical defi- 
ciencies. ; 

The second prize of $100 has been 
awarded to E. L. Candler, of Grand 
Canyon, Arizona, and the third 
prize of $50 to R. H. McQuade, 
whose address is R.F.D. No. 10, 
Box 386, Dallas, Texas. 

The great number of excellent 
ideas submitted from all parts of the 
United States, and the great variety 
of the methods proposed by the con- 
testants as to how cast-off passenger 
automobiles might be put to good 
use, made the task of the judges in 
picking the three prize-winners a 
most difficult one. In fact, so many 
excellent ideas were submitted that 
the judges felt it only fitting and 
proper that a list of “honorable 
mentions” be included. While, of 
course, no more than the three prizes 
originally announced with the con- 
ditions of the contest injthe Febru- 
ary and March issues of the POPULAR 
SCIENCE MONTHLY can be awarded, 
all of the ideas submitted by the 
contestants in the following list will be 
published, together with illustrations, 
in subsequent issues of this magazine. 
Those entitled to a place on the list 
of honorable mention are as follows: 

J. K. DELANO, North Dartmouth, 
Mass. 

_ JOHN A. PRIOR, United States 
Naval Hospital, Fort Lyon, Col. 

GEORGE AURINGER, New Rockford, 
No. Da. 

R. BATES WooTers, Adrian, West 
Va. 

D. P. PATTERSON, Rio, N. Y. 

BoyD STICKLEY, Strassburg, Va. 

JOHN D. Lowry, Wilmington, N. C. 


The Best Idea 


Mr. Butterworth won the first prize 
of $150 with a unique and practical 
method of converting the old auto- 
mobile into a farm tractor. The farm 
tractor is today in about the same 
relative stage of development as was 
the automobile fifteen years ago and 
the motor-truck five years ago. 

Of course, the service imposed upon 
a farm tractor is as strenuous as that 
of the average automobile, if not more 
so, on account of the’ continuous run- 
ning that the tractor must do to cover 











a field in any farming operation. On 
this account, any old passenger-car, 
to give satisfactory service after being 
transformed into a farm tractor, must 
be in nearly first-class condition so 
far as its operating and power- 
transmission mechanism is concerned. 
It would not be wise to try to convert 





ger-car’s engine as a form of farm 
power. In his plan, the engine’s 
power is used to operate a vacuum 
cleaner for the farm-house, thus light- 
ening the house-cleaning duties of his 
wife and daughters; a drinking-water 
pump; a corn-sheller; a corn-grinder: 
a cream-separator; a dynamo ij. 
furnish current for electric lights: 
a churn; and a saw-table to cut 
the winter’s supply of wood. 

The full description and drawings 
of Mr. Candler’s layout will be 
published in the POPULAR ScIENcE 
MONTHLY for July. 


The Third Prize 


The third prize went to R. H. 
McQuade, of Dallas, Texas, for a 
combined portable gasoline engine 
power plant and air-compressor for 
farm use. The engine of the old car 
is used and mounted on the old 
car’s front axle, wheels, and tires, 
so that it may be easily transferred 
from place to place on his own farm 
or hauled behind another passenger- 
car to a neighbor’s farm. It is pro- 











Shorten your labor by turning your 
old automobile into a useful machine 


a car with a broken-down engine, 
slipping clutch, worn gear-set, and 
rear axle into a farm tractor; for in all 
probability it would give less satis- 
factory service than as a passenger-car. 

The idea is especially valuable for 
the farmer with a small acreage on 
which he is not sure that a new tractor, 
costing somewhere between one and 
two thousand dollars, would be a 
paying investment. For such a farm- 
er the conversion of his old passen- 
ger-car into a tractor would enable 
him to pass through his initial stages 
of power farming at a small cost, even 
though he should have to discard the 
converted vehicle after a year’s use. 

With the tractor operation and its 
advantages once fixed in the farmer’s 
mind, he might be able to procure a 
larger acreage to work, and embark 
on it with a new and specially designed 
tractor which he would be in a much 
better position to operate and take 
care of as a result of his experience with 
his first makeshift: unit. 


Winner of the Second Prize 


E. L. Candler, the winner of the 
second prize, submitted a most elabo- 
rate plan for the use of the old passen- 


82 





vided with a belt-power take-off, 
so that it may be used for any or 
all of the farm chores. 

The full details of the plan will 
be published in the August issue 
of POPULAR SCIENCE MONTHLY. 


Simplicity of First Prize Idea 


Mr. Butterworth’s method of con- 
verting the old automobile into a farm 
tractor is a simple one. The rear axle 
is first removed and then bolted up 
close to the car-frame, after discarding 
the rear springs. Steel wagon wheels 
are then mounted in place of the 
pneumatic-tired wood ones, but on a 
solid axle and a sprocket fitted on the 
inside of each steel wheel. A wood 
frame is then mounted on top of the 
old car-frame, and utilized to carry a 
system of gears by which the power 
from the car engine is transferred to 
the rear wheels by two side chains. 
The wood frame extends back of the 
car-frame for a short distance, and also 
serves as a support for the draw-bar 
for the connection of the plows or other 
implements hauled. 

A power take-off with a pulley for 
belt work may also be fitted at the 
front end of the car, which is otherwise 
unchanged. The various details of 
the converted machine as shown IM 
the accompanying illustrations are 
fully explained in the author’s de 
scription on page 84. 

THE EDITORS. 
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Fig. 1. Fig. 2 Fig. 3 Fig. 4 ‘tg. d 
Full open sight. Fine Sight. Too full. Not centered. Not centered; 
Correct aim Low shot High shot Left shot too full. 


F you don’t know 

the best way to 

sight a gun and 
plugthe target square 
in the bull’s eye, it 
will pay you to study 
the diagrams on this page. These 
diagrams are taken from the book 
of instructions furnished to mem- 
bers of the Winchester Junior 
Rifle Corps. 

Instruction in alignment of 
sights, the three correct positions 
for shooting, rules for gun safety 
are given to every member of the 
Winchester Junior Rifle Corps. 
Every fine point that makes for 
expert shooting is taught in this 
organization of expert boy Marks- 
men of America. 


Start a W.J.R. C. “‘Unit’’ 
with your friends 

Why not get together with half 

a dozen of your chums, join the 





Shar pshooter 
Medal 


High right shot 


How to draw a bead on a mark 


Winchester Junior Rifle Corps and 
organize a regular Unit which will 
be officially recognized by Nation- 
al Headquarters? 

The W. J. R. C. will help you 
from start to finish in rigging up 
an indoor or outdoor range. It 
provides for officers, supervisiors 
and adult instructors to make your 
shooting safe. It costs you noth- 
ing to join the W. J. R.C. There 
are no dues and no military obli- 
gations. The W. J. R. C. was 
organized solely to encourage better 
marksmanship and better sports- 
manship among boys and girls of 
America. Any boy or girl not over 
18, who is in good standing in his 
or her community, is eligible. 

Membership in the W. J. R. C. 
covers the United Statcs. There 
is hardly a town now that has not 
at least a small “Unit” of the big 
national organization where boys 
are learning to become expert rifle- 


Standard types of .22 caliber Winchester Rifles, popular with members 
of the Winchester Junior Rifle Corps. 











WINCHESTER JUNIOR RIFLE CORPS 


National Headquarters, 275 Winchester Avenue, New Haven, Conn., U. S. A. 


WINCHESTER MODEL .06. Take-down Repeating .22 
caliber rifle, 20-inch round barrel. Shoots three sizes of 
ammunition. The most popular .22 caliber repeater, used 
extensively by members of the W. J. R. C 


WINCHESTER Take-down .22 caliber single shot ri, fle. 
A low priced, light weight gun made in two sizes. 
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: Fig. 7 h - 
Sight inclined. the barrel to sce if the 
Low right shot aim is correct. 


Fig 6 
Sight inclined. 
Low left shot 


men and are competing among 
themselves for the famous Win- 
chester Marksman, Sharpshooter 
and Expert Rifleman Medals. 


Get the official plan 
and handbook 


Write today for the Winchester 
Junior Rifle Corps ‘‘Plan for or- 
ganizing a W. J. R. C. Unit,” and 
for the official hand-book “How to 
handle a rifle safely.”” This book- 
let tells you all about the W. J. 
R. C. and describes in detail the 
fine points of shooting. 

If you are a boy scout give your 
name in full, the troop you belong 
to and the name of the scout 
master. 

If you are not a boy scout, 
state what boy organization, if 
any, you belong to, giving the 
name of the official in charge. 

National Headquarters 


Winchester Junior Rifle Corps 


275 Winchester Ave., New Haven, Conn., U.S.A. 
Division 620 








Winchester Junior Rifle Corps 


New Haven, Conn., U.S. A. Division 620 


Gentlemen: 


Unit of the W. J. R. C. 
Very truly yours, 


1 Cee Pee Tene We eee om LI 


Sieett BAGO iirdinc aces cxanaee 








National Headquarters, 275 Winchester Ave. 


Please register my name as a member of 
the Winchester Junior Rifle Corps. and send me 
a membership buttonand certificate of member- 
ship. Also tell me how to organize a Local 
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What One Man Did with His Old Car 


By the winner of the First Prize, C. A. Butterworth, with his own drawings 


is mainly of wood, and the 
other materials required are 
easily obtained. The drive wheels 
are steel wagon wheels 40 in. in 
diameter, with 
rims 6 in. wide. 


re construction of this tractor 


two cross-pieces which fit in between 
these. Fasten the one at the end 
with lag-screws, and place the other, 
to which the draw-bar braces are 
attached, 3 ft. forward and bolt it in 


the large one 24. Altho é 
nary pillow-blocks may 3 = 
for bearings, if they are made as dust- 
tight as possible by collars and leather 
washers at each end, a roller type 


anti-friction- 





Bull wheels from 
a binder are bet- 
ter if obtainable, 
as they have a 
wider tread and 
the sprockets are 
already attached. 
In this case the 
regular binder 
chain is used for 
driving. With 
the wagon 
wheels old 
motor-truck 
sprockets are 
used, fastened to 
the wheels with 

















DRIVING 
\GEAR. 
——#\ DRIVING 
CHAIN 
ALOREAR AXLE WITH 
NEW GEAR. Si 








bearing is prefer. 
‘| able because of 
the saving of 
power, 

The method of 
attaching the 
drive-wheel axle 
to the frame js 
shown in Fig, 3, 
The arrange- 

ment for adjust- 

NeW [up ing the tension 
' of the chaing ig 
also detailed in 
this figure. The 
driving-whee] 
rr. hubs, if possible, 
a. should be ma- 








cross-bars of 2 14- 
by-14-in. iron, as 
shown. 

In beginning 
construction, 





This tractor has not only paid for its transformation but is now 
earning its owner the funds to purchase the manufactured machine 


chined to take 
roller bearings, 
but this is not 
absolutely neces- 
sary. A sheet- 








first strip the 
rear axle of the 


metal case to 





automobile of 
wheels, brakes, 
and springs. 
Bolt the axle up 
against the 
frame with 
U-bolts, which 
pass through a 
2-by-10-in. oak 
plank, as shown 
in Fig. 2. If 
the differential 
housing is so 
high as to in- 
terfere, blocks 
can be placed 
between the axle 
and the frame. 
Now bolt an- 
other plank to 
the frame just 
in front of the 


BELT DRIVE 
PULLEY 


PULLEY SUPPORT 
FRAME 





STEEL WHEEL 
WITH CLEATS 


Any motorist who has a used car can turn, it into a tractor 
very cheaply if he will follow the ideas described in the story 







protect the gears 
from dust and 
oil-cups to keep 
them properly 
lubricated are 
improvements 
that can be 
added if desired. 

The draw-bar 
is made of 2%- 
by-4 in. oak, and 


ADDITIONAL 
WOODFFRAM 


DRAW BAR 


the braces of 24- 
by-%-in. iron. 


Holes are bored 
in thedraw-bar4 
in. apart to pro- 
vide for different 
positions of the 
hitch-clevis. 
With some 
makes of cars it 
will probably be 
possible to have 








first one. 

Next, cut two 
cross-pieces from 3-by-6-in. stock, 
making them one foot longer than the 
outside width of the frame. Bolt one 
of these on to the end of the frame, 
the other about four feet forward. 
Place 4-in. bolts as shown in Fig. 1. 
Bolt on the two long frame pieces, 
which should be made long enough 
to project 314% ft. beyond the rear 
cross-piece. Now put in place the 


place with angle-irons. 

The gears and shafting can now be 
assembled. The small gears which 
are mounted on the automobile axle 
are 41% in. in diameter; the large gears 
are 14 in. These dimensions need not 
be strictly followed so long as the 
ratio is kept 3144 tol. The reduction 
between the sprockets is 4 to 1, the 
small one being 6 in. in diameter and 


a power take-off 

pully at the 
front, as shown. The bearing sup- 
ports are bolted to the frame of the 
automobile and the shaft is coupled 
to the front end of the crank-shaft. 
In case the crank is required for 
starting, it can be fitted to the end 
ofthe shaft projecting beyond the pul- 
ley. The wheel-cleats are made from 
2-by-2 in. L shaped iron. They are 
9 inches long. 


Popular Science Monthly is offering $50 in prizes to those who can tell 


the most novel uses for a hairpin. 
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Read the conditions on page 128 
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Bringing Your Automobile 
Up-to-Date 


UPPOSE that your stove is intended 
S to burn a shovel-full of pea coal an 
hour and then suppose that you sud- 
denly filled it with lumps as big as your 
hand. What kindofa fire would you have? 


Most automobile engines are like that 
stove. They are intended to burn a certain 
kind of fuel, but only the wrong kind is 
available. 


What happens in a running engine? First a 
liquid fuel is vaporized by spraying it; then the 
spray is mixed with air to form an explosive; 
next that explosive is compressed in the engine; 
finally the charge is fired. All this takes place in 
the fraction of a second. 


The fuels of today do not vaporize readily. 
They cannot be sprayed finely enough. You want 
a kind of gasoline fog. Instead you get rain. 
The gasoline accumulates in little pools. It finds 
its way into the cylinder and eventually into the 
crankcase and the lubricating oil. Think of it—gaso- 
line in lubricating oil! No wonder that the engine 
knocks and that you have big repair bills to pay. 

Now you see why automobile engines of today 
are like the stove that is intended to burn pea coal 
and is trying to burn big lumps. Why it is so 
hard to start and to get underway, particularly on 
a cool morning. Why you are not getting all the 
power that the engine is supposed to deliver. 


The Chalmers engineers have been working at 
this nroblem for two years. They decided that 
automobile engines of today were behind the gasoline 
times. It was impossible to buy the right kind 
of gasoline cheaply enough. There was only one 


. solution: Improve the engine so that all the gaso- 


line will be consumed—so that not a raw drop of 
it will be fed to the engine. 


Heat will vaporize these modern heavy fuels. 





That is why you must wait for your engine to 
“warm up.” But the ordinary process is too slow, 
too wasteful. Besides it doesn’t prevent drops of 
unconsumed gasoline from forming. 


The Chalmers engineers make the exhaust heat 
of the engine vaporize any drop of gasoline that 
touches the walls of the manifold, before it ever 
has a chance to reach the engine. Thetr’s 1s the 
Hot Spot engine. 


But that is not all. The manifold—the passage 
that supplies the charge to the engine—is too 
angular in many multi-cylinder cars. The vapor 
is not fed uniformly to all cylinders. It strikes 
corners. 


The Chalmers engineers gave us the Ram’s-horn 
manifold. It has easy bends—no sharp turns. 
Hence the cylinders are all supplied with the 
same quantity of vapor. 

The Hot-Spot Insures: 

Quick starting. 

Perfect operation in 30 seconds on the 
coldest day. 


No raw gasoline in the crankcase to “‘cut”’ 
the lubricating oil. 


A cool engine on a hot day. 
The Ram/’s-horn In- 
sures: 
A smooth running en- 
gine. 
All cylinders working 
all the time. 
Reduced vibration and 
therefore lower upkeep 
cost. 


This is the second of a series of six 
bulletins in which the wonderful features 
of the new Chalmers will be explained. 








Foe = 
ill nun S27 








—] a Lol ey B 
Straight 


Straight 
asa 
Streak 
of Light 


IVER 


/ JOHNSON 


= / 


D  Garss: game—revolver shooting— 
evelemr- Weet-beMt- Bela 10 GM we-teleme-telem-tuee| 
relaxed for steadiness—cover the tar- 
{oi Gomes 4 048 (mere) obeu-(eraleeme) Miaoltbeelem-teve! 
trigger finger—and a hit. A week’s 
practice makes you a fair shot. 


The superbly rifled barrel of an 
Iver Johnson spins the bullet on a 
steady axis. It holds a true course— 
hits where the barrel points. A bullet 
SYer-ts nore Wl oh'Ag olele) mmm eb ebtet-an\iz-10) 0) (eet ele 
over end—hits everywhere. 


The Iver Johnson is safe. It can- 
not be fired by accident. Its lightning 
power responds only to a trigger pull. 
No danger if dropped. You can 
‘Hammer the Hammer.”’ 


Unbreakable coil springs never 
fail—today or in fifty years. 


Which do you want to know about 
Revolvers, Single- and Double - barrel Shot 
Guns, or Bicycles? Richly illustrated books 
free. Learn how to get highest value—dquality 
backed by reputation —at basic cost. Addiess 
a post-card now. 


IVER JOHNSON’S 
ARMS & CYCLE WORKS 


343 River Street 
FITCHBURG, MASS. 


Popular ‘Science M 


Anyone Can Make This 
Postal Scale 


i le those who have considerable cor- 
respondence, necessitating the fre- 
quent weighing of letters to determine 
the correct postage, and who do not 
wish to invest in a letter-scale, the 
illustration shows a simple and efficient 
scale that can be made at the expendi- 
ture of a few minutes’ spare time. 
Procure an old corset steel, break it 
in half, and fasten it to the edge of a 
wooden block about 2 in. square and 
1 in. thick, using four tacks driven in 
at the sides of the steel to hold it in 
place. Then screw the block to the 
side of a desk, bookcase, or window- 
casing, and bend the steel so that it will 
slant upward to an angle of about 30 
degrees. On the free end tie a spring 
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y a 


Fully as good as the similar office 
appliance sold is this postal scale 


clip salvaged from an old pair of sus- 
penders; or a paper-clip will do. 

Paste a piece of cardboard under the 
free end of the steel, and mark the 
normal position as O. Then get a 
known weight of 1 ounce and suspend 
this from the steel, marking on the 
cardboard “‘1ounce.’’ Dothesamething 
with a 2-ounce weight; and in a similar 
manner locate the3-and 4-ounce points. 

The first weight may be borrowed 
from a local store, or made from a piece 
of solder wire, adjusting it to the proper 
weight on a pair of scales. 

This scale should appeal especially 
to the small mail-order dealer who is 
just starting in business and who must 
make every dollar do the work of 
two.—V. H. Topp. 


How to Erase Pencil Marks 





Buy an lver 
Johnson this 
Spring. Have 
fun; gain 
health: save 


on Tracing Cloth 


VERYBODY knows that in mak- 

ing pencil erasures on tracing cloth, 
an ordinary rubber eraser leaves a 
smutty mark. 

To overcome this, the writer secured 
an ordinary fountain-pen filler, filled it 
with gasoline, and attached a small 
rag at the end. 

To make an erasure, he merely takes 
the filler and, pressing slightly on the 
bulb end, rubs with the rag, and the 
erasure is neatly made, with no blurry 
mark.—A. E. KIpPs. 




















Protect Yourself 
From the Other Fellow’s Glare 


When you ride in the great safe path of Dillon light the 
glare from the lamps of passing cars does not annoy or confuse 
you as it does when driving with ordinary headlights. 

You notice it little more than you would in broad daylight. 

This is due to Dillon efficiency in lighting the road in front 
and on both sides. 

It successfully combats the time worn theory that your 
own safety depends more upon the other fellow’s lights than 
your own. 

When your headlights are efficient you not only see the whole roadway 
in daylight clearness without danger of confusing passing drivers,-but you 
actually protect yourself against the other fellow’s glare. 

In minimizing this hazard the Dillon Lens adds an important element 
of safety to night driving. 

Get a pair from your dealer today. Test them out under any or all 
conditions, and if not fully satisfied return them and your money will 
be refunded. 











If your dealer can’t supply you, write direct, same 
price, $3.50 per pair, any size, anywhere in the U.S. A. 


ecially DILLON LENS & MFG. CO., Dept. “‘B,’’ Wheeling, W. Va. 


who an DEALERS AND JOBBERS CAN BE SUPPLIED PROMPTLY BY 
o mus 


ork of PITTSBURGH PLATE GLASS CO. 


a0 PITTSBURGH, PA. 


larks Size Atlanta, Ga. Cincinnati, Ohio Detroit, Mich. Milwaukee, Wis. Philadelphia, Pa. 
Any in USA. Baltimore, Md. Cleveland, Ohio Grand Rapids, Mich. Minneapolis, Minn. Rochester, N. Y. 

fl 5 Birmingham, Ala. Columbus, Ohio Great Falls, Mont. Newark, N. J. San Antonio, Tex. 

The Dillon Lens is the only or hs coat mg —_ a w.'C. a a gg 7 | og omy Ga. 
s fae rooklyn, N. Y. avenport, Iowa. ouston, Tex. ew York, N. Y. t. uis, Mo. 

ne lens with the magnifying Buffalo, N. Y. Denver, Colo. Jackson, Fla. Oklahoma,City,Okla. St. Paul, Minn. 
y cloth bull’s eye. It is the only lens Chicago, Ill. Des Moines, Iowa Kansas City, Mo. Omaha, Nebr. .Toledo, Ohio 
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Memphis, Tenn. 
weak sold with a money-back li a 


guarantee. It gives a big, Pacific Coast States Western Canada 
ecured glareless light on the road, at PATTON PAINT COMPANY INDEPENDENT ELECTRIC CO., Regina, Sask. 


illed it both sides and far ahead. San Francisco, Cal. Los Angelos, Cal. Export Managers 
small Legal in all states. Seattle, Wash. TIMME, CRESS & CO., Portland, Ore. J. J. NORDMAN & CO., Pittsburgh, Pa. 
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Helps Its Policyholders 
Safeguard Their Health 


The ideal insurance institution can do much more for its policy- 
holders than collect premiums and pay death claims. 


It can help them to enjoy better health, to prove more 


SOME efficient, to live longer and happier; and that is just 

SUBJECTS | what is done for its policyholders by the 

TREATED 

val nl Resources tie nence Insurance 
h in Fi 

BULLETINS ponetipeng N N $40,000,000. 


COMPANY 


The ‘‘PosTavL’’, as it is now familiarly called, was 
chartered in June 1905 and soon thereafter began render- 
ing a distinct co-operative 


Man ; 
HOLDERS’ HEALTH BuREAU. Some of the features of the 
Health §Con-! BurEAU are as follows: 
servation 
Hlatines A valued mathane Policy- 
Cieantiness | Health Bulletins: >.¥2\2c¢ Annual Examinations: '°\'<%- 
Practical San-| extended by the BurREAU con- are entitled, under certain 
itation sists of practical Health Bulle- liberal conditions, to the privi- 
tins, prepared under scientific lege of one free medical exam- 
Caring for the} guidance, .and presenting in ination, each year, if desired, 
Stomach simple language dependable in- so as to detect disease in time 
Eyesight formation regarding disease-pre- _ to check it. 
vention. ob ° 
- The Com- 
Spring - Policvholders Statistical Service: : 
Correspondence Policyholders pany re 


* are privileged 
to correspond with the HEALTH 


Mouth Hy- 1 
giene BuRrEAU regarding matters of 
personal hygiene and health- 
Pneumonia preservation and advice is given 


which is timely and helpful. 


It will thus be seen that the PosTAL LIFE is not only the 
company of safety and saving but also of service—real, 
co-operative service, of distinct, immediate advantage to 
its policyholders and the general public. 


Full Information Sent 
On Request 


To learn more in detail just how the POSTAL 
Serves its policyholders, along health-lines, write for 


and a_ Bulletin on any 


Iilumina- the company’s free Booklet, “POLICYHOLDERS’ 
tion HEALTH BUREAU”, 
particular subject mentioned at the left. 
Colds To find out what you can save on any form of 


policy, simply mention PopuLAR SCIENCE MONTHLY 
(a) Your exact date of birth, and 


No agent will be sent to visit you. The Company 
will send you full information—by mail only. 


Postal Life Insurance Company 


“s . > Pe ok 

How to treat Wm. R. Malone, President . it 
< PosTAt Lire BUILDING 

— = + fan 511 Fifth Avenue, cor. 43rd Street Su FIFTH AVE COR. 43°. 


New York City 


service through its PoLicy- 


ceives and studies published sta- 
tistics on Health Conservation 
in the interest of policyholders. 
It thus supplies a leaven helpful 
to the public health in many 
communities. 




















BOOKS ON FLYING 


Building and Flying an Aeroplane— 
A practical handbook covering the design, 
construction and operation of aeroplanes and 
gliders. Cloth 150 pages. 50 illustrations, 
Price, $1.00 postpaid, 


Harper’s Aircraft Book—Why aeroplanes 
fly, how to make models, and all about aircraft 
little and big. It explains in a simple, lucid 
manner the principles and mechanism involved 
in human flight, and tells how to design and 
construct model aeroplanes, gliders, and man- 
carrying machines. 245 pages.  IIlustrated. 
Price $1.10 Postpaid. 


POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York, N. Y. 





Books for Mechanics 


Sheet Metal Work—A manual of practical 
self-instruction in the art of pattern drafting 
and construction work in light and heavy- 
gauge metal, including skylights and roofing, 
cornice work, etc. Cloth, 288 pages, 370 
illustrations. Price, $2.00, Postpaid. 
Machine Shop Work—A comprehensive 
guide to the most approved methodsin modern 
shop practice, the construction and use of im- 
proved tools and machines, hand tools, the 
lathe and lathe tools, the methods of screw 
cutting, taper and eccentric turning, etc. 
Leather, 275 pages, 325 illustrations. Price, 
$1.75, Postpatd. 


POPULAR SCIENCE MONTHLY 





225 West 39th Street New York City 
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The Old Tin Can Comes 
into Its Own 


F Syecad fad, that of making useful 
objects out of old tin cans, ig at- 
tracting a good deal of attention these 
days. It originated in United States 
hospitals where shell-shocked men 
who ean stand hardly any sort of 
noise, devote their time to the manu- 
facture of these toys. The men seem 
perfectly contented and happy in do- 
ing the work, for it makes them for. 
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Putting the finishing touches to 
an automobile made of tin cans 





get their afflictionstemporarily. Infact, 
the doctors are advocating mental 
work for many shell-shock cases. 

Any number of useful objects can 
be made from the discarded can— 
candle-sticks, book-ends, match-boxes, 
flower-pots—and repair work on every- 
thing from watches to water-pipes. 

The photographs herewith show a 
nearly completed toy automobile and 
the finished article, made entirely from 
tin cans. The bottom and sides are 
made from an oil-tin. The radiator is 
made of another tin, with a few holes 
punched in it and some slits on the 
sides that make it very realistic. A 
cap from a tooth-paste tube soldered 
in place forms the radiator-cap. The 
4 


4 














All kinds of tin cans, even a tooth- 


paste tube, went into this toy 


wheels are pressed-in lids from fruit 
cans. The tool-box is made fromatin 
marshmallow candy can, and the vari- 
ous other tin cans make up the rest of 
this unique construction. 

Some of you fellows who are laid up 
sick ought to try making some of these 
contrivances. You will feel better 
after putting something of this sort 
together. It will take your mind away 
from your ills and consequently aid 
the doctor in curing you. 
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2 Notice the sharp 
| knife-edged porcelain 

in the cross section of 
the AC Carbon Proof 
Plug here illustrated. 
That construction is 
the whole secret of 
this plug’s success. 
These edges, being 
thin, heat rapidly. 
The heat burns off the 
carbon as fast as it 
forms. This is an ex- 
clusive AC design and 
fully covered by our 
patents. 
















The Standard Spark 


/71\™ 
Put an End to Your Spark Plug Troubles 


Install a Complete Set of AC Carbon Proof Spark Plugs \ 
and See How They Improve the Performance of Your Car 


Here is the spark plug you have been 
looking for—the AC Carbon Proof, 
for tractors, Fords, Overlands and 


Studebakers. 


Put a set of these prugs in your 
motor and save gasoline, better its 
performance, get more power. 


For AC Carbon Proof Plugs are spark 
plugs with the trouble removed. 


They do not short circuit easily. 
They always deliver a big, hot spark. 
They are well insulated with finest 
porcelain that heat will not crack, | 
that vibration will not break. 


These plugs permit a full advance of 
the spark without that old, familiar 
engine knock. After you have in- 
stalled them you notice immediate 
improvement in your car’s perform- 
ance. For you get higher engine 
speed with a smaller throttle opening 
than before. 


That means a big saving in your 
gasoline bill. 


More power, no carbon, better per- 


Champion Ignition Company, FLINT, Michigan 




























amb hh hb bp remem 


Plug of A merica 


formance, gasoline saved. Those are 
the advantages that AC Carbon 
Proof Plugs bring to you and they 


cost no more than the ordinary kind. 


AC Carbon Proof Plugs are specially 
designed for tractors, Ford,Overland 
and Studebaker cars. 


But no matter what car you drive 
there is an AC designed for it. 


As you know well, most makers of 
fine cars use AC Spark Plugs for 
standard factory equipment. 


And Government engineers during 
the war selected AC Spark Plugs of 
the same basic design as the plugs 
that these manufacturers have been 
using for years, as standard equip- 
ment on all Liberty and Hispano- 
Suiza Airplane Motors. 


The sa plugs which served best 
in such emergencies can be counted 
upon to serve you best also. 


Write for The Spark Plug Story. It 
contains information of much value 
to you. 





These manufacturers use AC Spark Plugs for factory equipment 








Acme Trucks Deere Tractors Jackson Nelson Saxon 

Advance-Rumely Delco-Light Jordan Nelson & Le Moon Scripps-Booth 
Tractors Diamond T Trucks Jumbo Trucks Trucks Scripps Motors 

Ahrens Fox Fire Diehl Trucks Kissel Kar Netco Trucks Seagrave Fire Trucks 
Trucks Dodge Brothers Klemm Trucks Northway Seneca 

American-La France Dort Kleiber Trucks Oakland Signal Trucks 

Anderson Duesenberg Motors Knox Tractors Old Reliable Trucks Singer 

Apperson Eagle Tractors La Crosse Tractors Oldsmobile Smith Motor Wheel 


Appleton Tractors Essex 

Federal Trucks 
F-W-D Trucks 
Gabriel Trucks 
Bugatti Genco Light Motors 
Buick G. B. S. Motors Locomobile 
Cadillac G. M. C. Trucks Marmon 

J. 1. Case T. M. Co. Gramm-Bern- Master Trucks 
Chalmers stein Trucks 
Chandler Hall Trucks 


Lalley-Light 
Lane Trucks 
Liberty 


Avery Tractors 
Brockway Trucks 
Buffalo Motors 


Maytag 


Chevrolet Harvey Trucks McLaughlin (Canada) Reo Tower Trucks 

Chicago Trucks Hatfield enominee Trucks Riker Trucks United States Motor Trucks 
Cole Haynes Midland Trucks Robinson Fire Trucks Vim Trucks 
Commonwealth Herschell-Soillman Mitchell Rock Falls ard La France Trucks 
Continental Motors Hispano-Suiza Moline- Knight Rowe Trucks Westcott 

Crane Simplex Howell Tractors Moreland Trucks Rutenber Motors White 

Daniels Hudson Nash Samson Tractors Wilcox Trux 

Davis Hupmobile - National Sandow Trucks Wisconsin Motors 


Liberty Aircraft 


Maxim Fire Trucks Pilot 
















Packard Standard Truck 
Paige Stearns- Knight 
Pan-American Sterling Motors 


Paterson Sterling Trucks 
Patriot Trucks Stewart Trucks 
Peerless Straubel Engines 
Phianna Stutz 


Pierce-Arrow Sullivan Trucks 
Swartz Lighting Plants 


remier Titan Trucks 
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U.S. Pat. No 1,135,727, April 13, 1915, U.S. Pat. No. 1,216,139, Feb. 13, 1917, Other Patents Pending. 
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Learn to Shoot 


Be friends with a gun! Know how to 
handle and use one! Not merely for 
protection but for the good health it will 
bring you. An hour or two every week at 






or 
i 


Te RC 


Trapshooting 


will help take worries from your mind and 


a kinks out of your muscles. Oxygen and 
Shotgun recreative exercise, mental and muscular, 
Powders 


is the best tonic in the world for men 
and women. Your local gun club is the 
place to get both. 


leaders for over a 
century, are the first 
choice of the Nation’s 
crack shots. 


Look on the shell box 
for the names 


ICICI CIT 


Write for name of nearest club and 
our book “The Sport Alluring.” 
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= — E. I. DU PONT DE NEMOURS & CO. 

= Wilmington, Delaware |= 

E2 Visit Du Pont Trapshooting School, Atlantic City, N. J. | Es 
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| CHECK MAPS DESIRED a, 
AND MAIL TO 


GULF REFINING COMPANY ~ 
| DEPT. 1876 PITTSBURGH,PA. | 
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Transcontinental Southern States 
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Directions for Making an 
Automatic Cigarette-Box 


4 LRST, a square box is built a 
EF 3 in. in height and 4 in. predic 
the sides. The bottom of the box wil] 
contain a small drawer which jg 
grooved to a sufficient depth to hold 
one cigarette, as shown at B in 
Fig. 1. 

A hole is drilled through the lid of the 
box to accommodate the small rod with 





Push a button and one cigarette is served 
to youatatime. The box is easily refillable 


the ball fastened on oneend. This rod 
passes through the block, and is 
fastened with a small pin, which pre- 
vents the rod from being displaced. 
The spring, which holds the drawer 
until the ball is pressed, is made as 
shown in Fig. 6. 

A small box is glued to the base of 
the square box, to which this spring is 








groove; and the construction of the box 


screwed in the middle, as shown in 
Fig. 3. Two holes are also drilled to 
allow for two nails, from which small 
spiral springs are placed; these, when 
the ball is pressed, force open the 
drawer containing the cigarette. j 

The drawer itself has a projection in 
the rear to keep it from leaving the 
pocket; the wood block A has a 
corresponding space grooved out which 
acts as a stop for the drawer. The 
following is a list of the various parts 
needed: Wood block, drawer, spring 
steel, holder for nails, ball on rod, nails, 
spiral springs, hole in block to pass 
rods through, block to hold springs 
and nails. 

When -the parts are properly as- 
sembled the following. action will take 
place. 

The opening in the top of the box 
is, of course, filled with cigarettes. 
On pressing the small ball the drawer 
will be forced outward by the two 
springs, delivering one cigarette at 4 
time.—HENRI MARCELLE. 


Popular Science Monthly ee 
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—that Automobile Ride 
—the pleasant guests 
—the hot dusty road 
—and then the puncture 








you all that 


with the delay, dirt, 





worry and work. 


What many autoists believed impossible has been accom- 
plished. Tires cav be made Puncture Proof and Leak Proof. 


Diagram showing the action of Kor-Ker. 


The first outrush of the strong air pressure forces 
Kor-Ker into the aperture where tne moisture is 
automatically removed. 

Kor-Ker is compressed into a cement plug and be- 
comes an intezral part of the tube. 

The inner tube can be removed from one casing to 
another. Kor-Ker does not cement the inner tube 
to casing. Does not interfere with the valve stem. 





Driving Nail into Tire Treated with Kor-Ker 
Puncture Cure. This is the strongest proof any 
one can ask and will convince the most skeptical. 


For seven years and in 
forty different coun- 
tries thousands of auto- 
ists have been enjoying 
the luxury of riding free 
from the worry or care of 
punctures by treating 
their tires with Kor-Ker. 


Drivers to their amaze- 
ment and delight have 
found that they could 
forget their tires after 
they were Kor-Kerized. 


Price, $2.00, $2.50, $3.50 per 
box. One box equips one tire. 


KOR-KER removes the bug- 
bear of automobiling. 

KOR-KER instantly and per- 
manently seals punctures. 

KOR-KER stops slow leaks— 
makes tires non-porous. 

KOR-KER often gives 50% 
more mileage. 

KOR-KER keeps tires at nor- 
mal inflation —no broken 
sidewalls, rim cuts, chafed 
beads, etc. 

KOR-KER reduces possibility 
of blowouts to a minimum. 
KOR-KER saves many dol- 

lars a season. 

KOR-KER saves you the 
delay and bother of a 
puncture on the road. 


There’s likely to be a KOR-KER representative in your 
town. He'll demonstrate the merits of KOR-KER to your 
complete satisfaction in a few minutes. 


If you don’t know the KOR-KER man write 
us for his address. We will send you a mighty 


interesting booklet. 
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on the Hills 


Boys who live in the country are particularly fond 
of this husky Indian bicycle. It runs so smoothly 
that it makes sandy roads and hills a cinch. 


e 


The pitch of the front forks and the comfortable handlebars 
and saddle make it so easy to control that it’s no trick at 
all to ride the narrowest path. 


Several models at varying prices are carried in stock by 
Indian Motorcycle dealers. Send us your name and address 
and we will mail you a beautifully illustrated catalog and 
the name and address of the nearest Indian dealer. 


HENDEE MANUFACTURING CO. 
Springfield, Mass. 


| Fndian Motobike 


A Miniature Locomotive 
Made in Odd Moments 


HE boys who live in the vicin} 
T Irving Stone, of Chicago, aaa 
find life dull, because his One-bo 
power locomotive is a perennial somal 
of entertainment. The engine, which 
was made by the young owner’s father 
from things that were “around the 
house,” is powerful enough to draw 
two wagons and four passengers ag a 
medium load, and three wagons and 
six boys in case of emergency. The 
eight-year-old engineer, shown -in his 
cab, uses pedals to supply the power 
exactly as with a bicycle. 

The engine, as may be seen from the 
photograph, is a substantial affair. It 
weighs about 125 pounds, has a length 
of eight feet, and is four feet high. It 
has ball bearings throughout, a pair of 
brakes that will lock the drivers and 
bring the engine to a dead stop in its 
own length, a steering apparatus that 

















Small—yes; but it has all the con- 
trivances of a regular locomotive 


enables the engineer to run it back- 
ward as well as forward, and a deep 
four-tone whistle to warn automo- 
bilists out of the way. 

Fully as interesting as the finished 
locomotive is the method of construc- 
tion. Mr. Stone worked at it in odd 
times for three years, using for the 
most part scraps picked up here and 
there. A discarded paint-can serves 
for the stack, and a copper float from a 
tank for the dome. A two-quart can, 
with the cover pressed in, is the founda- 
tion of the headlight, while the upper 
part is a cocoa-can and the lower part 
a quart can of the kind used to hold the 
paint for screen doors. The manhole 
cover is the top of an old garbage-can. 
Two ordinary tin cans serve for the 
air-pumps—on the opposite side of the 
engine from that shown in the photo- 
graph. 

The impressive-looking boiler is 
simply a container in which fertilizer is 
sold in hundred-pound lots. The cab 
is built around a wooden frame, and 
covered with a piece of sheet-iron 
recovered from a junk-shop. 

The heavy drive wheels are built 
over and about the wheels from a dis- 
carded baby-carriage; the fifty-four 
pieces of wood in each are skilfully 
fitted into the original metal frame- 
work. 

Though the locomotive looks rather 
heavy, it is so well constructed that the 
eight-year-old owner is able to operate 
it with ease.—FRED TELFORD. 


Popular Science Monthly a 
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Ride a Motorcycle 








[7 HICH is the better way to get 

home from work—to pack into 
a crowded trolley car, or to get out 
into the clean, open air? 


Only one answer to that, isn’t 
there ? 


Boys and men who use motor- 
cycles for business always know the 
advantage of good tires. They want 
United States Tires because they are 
always dependable. No unnecessary 


United States Cycle Tires 
are Good Tires 





time is lost in repairs. They wear 
longer and are more economical. 


United States Tires are made by 
the world’s largest rubber manufac- 
turer and every tire carries the U.S. 
Seal which means quality in rubber 
goods wherever you see it. 


The ‘Usco’ Motorcycle Tire is the 


tire to use for long mileage and 
hard work. Ask to see it at any 
United States dealer’s. 
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them well. 





GRAFLEX 


The camera that does the difficult 
things in photography —and does 


It’s raining as the ship you have come to 
welcome home is warping into the dock; the 
automobile racers are going by your point 
of vantage at a hundred miles an hour; a 
quick snap of the ball from pitcher’s box to 
‘* first’? has caught the runner napping; the 
children are romping at play on the half 
shaded porch —impossible pictures for most 
cameras, but simple with a Graflex. 


The Graflex catalogue—free at your dealer's or by mail— 
tells you why. 


FOLMER & SCHWING DEPARTMENT 
EASTMAN KODAK Co. 


RocuHEsTEr, N. Y. 
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For Men in Every 
Walk of Life 


Here’s the collar that saves time 
and money—won’t wilt and 
always looks neat. 


Challenge 
Cleanable Collars 


give you all the style, snap and 
comfort of Cotton Collars with the 
added advantage of being instantly 
cleaned when soiled. 35c each at 
your dealers or direct—state your 
size and style. Booklet on request. 


THE ARLINGTON WORKS 
Owned and operated byE. |. duPontdeNemcurs & Co. 
725 Broadway, New York 
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Te DIXONS — 
Haast Adie! ). ¢ Nit i sa a 
i i i @d D } aN. 
NAA SS TP, A TN A 
Ck Ue mislenrng pencil 
Whatever your pencil needs—the 
ELDORADO will easeand quicken your 
work. Long wearing, delightfully 
smooth leads, strong, responsive and 
even in tone. 


whi TT LEADS 


one for every need 
or preference ~ ~ 





Get a trial dozen, or send for our grade 
chart, enclosing 15c. if you wish full length 
samples worth double the money. Please 
mention your dealer’s name and whether 
very soft, soft, medium hard or very hard 
lead is desired. 


JOSEPH DIXON CRUCIBLE COMPANY 


ase onan Dept. 120-J, Jersey City, N. J. 
Canadian distributors 

A. R. MacDougall & Co., Ltd., Toronto, Ont. 

There is a Dixon quality Pencil, Crayon, 

and Eraser for every purpose 


94 





Popular Science M 


Mow to Make Water Run. 
Uphill | 


TWELVE-YEAR-OLD boy at 
_\ Yakima, Washington, overheard 
his parents talking of the need of 
utilizing every vacant space in the 
production of food crops, and he asked 
permission to cultivate a lot adjoinin 
the family residence. “Certainly,” his 
dad replied, ‘‘but the ditch is too low 
It can’t be done.” i 
The word “can’t” wasn’t in that 
boy’s lexicon. Without asking help 
from any one, he collected his ma- 
terials—a big tin pan, a slab of wood, a 
bicycle wheel, a few small tin cans, and 
some discarded gutter-pipe. He placed 
a sluice-box gate in the irrigation 














This miniature ‘‘River of Doubt” was 
conceived by a lad of twelve years 


stream, and built the water-lifter 
shown in the illustration, utilizing the 
power of the stream and supplying a 
steady stream of water to his thirsty 
land. 

The boy’s garden blossomed as the 
rose and was the pride and envy of ail 
the neighbor lads. 

In a larger way, utilizing the prin- 
ciple of the boy’s invention, many 
adult farmers of the neighborhood 
are preparing to grow useful crops by 
irrigating land that hitherto has grown 


| only weeds. 


Exactly the same trouble exists in 
the great valley of Des Chutes in 
Oregon, where the swift river flows 
through the entire length of the valley 
at the bottom of a rock-walled canyon 
hundreds of feet deep, while millions of 
acres of fine land on the plains above 
are practically worthless because of the 
lack of water. The engineering need 
is some practical plan of lifting water 
from the river. 


A Future Engineer? 


This problem was the despair of 
the late James J. Hill. Perhaps the 
problem will be solved when the 
lad in Yakima grows up. At any 
rate, this successful attempt at irri- 
gation proves that “the child is 
father to the man,” and also that a 
boy’s foresight in problems of this 
sort sometimes gives engineers ideas 
for successful gigantic construction 
work.—PHIL NORTON. 


























OU will prefer Camel cigarettes expert 
blend of choice Turkish and choice Do- 
mestic tobaccos to either kind smoked straight. 


Camels quickly capture your favor 
because they are made to meet 
your taste! You start right in on 
Camels as though you had been 
smoking and enjoying them for a 
year! They’re a revelation—they ’re 
so appetizing, so refreshing! 


Camels have won their way readily 
because the expert blend makes 
possible to cigarette smokers such 
unusual satisfaction. The blend 
also accounts for Camels desirable 
“full-bodied’’ mellowness and their 
freedom from any unpleasant 
cigaretty aftertaste or unpleasant 
cigaretty odor. 


And, never fear of Camels tiring 


your taste! That flavor and fra- 
grance become more thoroughly 
enjoyable all the time! 


So confident are we that you will 
like Camels that we ask you to 
compare them with any cigarette 
in the world at any price! 


Camels are sold every- 
where in scientifically 
sealed packages of 20 
cigarettes, or 10 pack- 
ages (200 cigarettes) in 
a glassine -paper- 
covered carton. We 
strongly recommend 
this carton for home or 
office supply or 

when you travel. 


R. J. REYNOLDS TOBACCO CO. 


‘al 


18c a package 


Winston-Salem, N. C. 




































































WDC 
TRIANGLE 


THE GENUINE BAKELITE 


Reg U.S Pat OFF. 


OR'’men who want a distinctive kind of bit 

we make the W DC Triangle pipe—a 
W DC pipe with a mouthpiece of genuine 
Bakelite. 


Bakelite has the beautiful amber color and 
possesses a rich lustrous transparency and an 
unequalled brilliancy. 


For pipe stems, cigar and cigarette holders 
there is no better substance known.to science 
than Bakelite. It has all the advantages of 
natural amber, but none of its failings. It is 
tasteless, odorless and non-inflammab'e. 
Then, too, it is more durable than amber. 


Like all pipes bearing the W DC trade mark the 
bowls of W DC Triangle pipes are genuine French 
briar, specially Demuth seasoned and guaranteed 
against cracking or burning through. 


All good dealers can show you some distinctive 
shapes in WDC Triangle pipes at $1.00 and up. 
Also cigar holders at 50c and up, and cigarette holders 
at 35c and up, in many distinctive styles, 














Wm. DEMUTH & CO.. NEW YORK 
° WORLDS tARGEST PIPE MANUFACTURERS 4 





























IGER \ 
ALND PINS-RINGS 


meer me © i 
MONEY SAVING 
DIRECT FROM FACTORY TO YOU 


OUR NEW CATALOG WITH 600 OF THE 
LATEST UP-TO-DATE DESIGNS FREE. 


Cc. K. GROUSE CO. 
42 Bruce Ave., North Attleboro, Mass. 











































THEY TICKLE THE VARNISH AND PLEASE THE AUTO 
" WHITING-ADAMS | 


TRADE 


VULCAN RUBBER CEMENTED 


BRUSHES 


by) 1 They make a finish which lasts. With their ase, spotting, 
wt streaking, crawling and all deviltries of paint and varnish 
(\vapnisi| mever appear. Send for illustrated literature. 


JOHN L. WHITING-J. 3. ADAMS CO., BOSTON, U.S.A. 


Brush Manufacterers for Over 108 Years and the Largest in the World 








Popular Science Monthy 
How to Make a Mercury 3 
Vacuum-Pump 


| following is a description of a 
ones Sage yf will be found 
very useful for the i : 
. experimenter’s 
To make this pump, get a pj 
3-in. glass tube 20 in. ia and ban 
it in the usual manner, making it J. 
shape. Heat this tube about 1 in 
from one of the ends, hot enough go 
that 14 in. of the tube in the shape 
shown can be forced through. A 
container for the mercury is attached 
to the end of the U-tube with a heavy 
rubber tube about 114 in. long. The 
other end is immersed in a bottle con- 
taining mercury. The U-tube should 
be mounted on a board, as shown, 

To operate the pump, connect the 
article to be exhausted at L. As the 
mercury-con- 
a, a is lifted 
FNC e mercury in 
4, m\| the tube will 





WH rise, closing the 
| ' 
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P Wi | [2 oj Opening R and 
Sunes a AW | forcing the air 
i mii I) || in the tube out 
ane Hl | at A. Because 
el Hull 1 W of the partial 
7 ‘toh «vacuum form- 
| WW i ed, the mercury 
WV in| in_ the bottle 
BUI] will rise in the 
rusecr >| {||| tube, andthere- 
— : E Va by prevent air 

REST F E i 
ae from coming 

MERCURY 


tube. By low- 
ering the mer- 
cury -container 


i the opening at 
LY, R will again be 
left open to let 


Here’s an easily made in anew supply 
pump that will do the of air. 
work of the store article The degree 
of vacuum ob- 
tained in the article being exhausted 
will depend on the number of times 
the mercury-container is raised and 
lowered.—C. S. CIERPIK. 


CONTAINER <7 : 


3 | back into the 
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Easily Distinguished Marks 
for Drafting-Pencils 


DRAFTSMAN who is using sev- 
eral pencils of different grades for 
different classes of work on the same 
drawing is often delayed by having to 
pick up each pencil and look at the 
number on it until he finds the right 
one. 

Distinguishing marks by which each 
pencil can be readily told at a glance 
may be easily put on with ordinary 
drawing inks. For example, two black 
lines around the top might indicate the 
2H, while the 5H would have five 
similar lines. 

Different-colored inks, or various 
positions of the lines along the length 
of the pencil, denote the several 
letters that are used in grading drawing 
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pencils.—G. M. MorRISON. 
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Young and old—everybody must “play” a part of the time! 
After work, on Sundays and holidays! That’s the time for “play”! And nothing 
can add as much to these short hours as a Dayton Bicycle! 

It will take you to the baseball diamond, the tennis court, golf links, fishing hole, 
and swimming hole quick as a wink. It gives you more time for “play”—and in 
itself is pleasure and recreation! 

Let a Dayton Bicycle help you “play”. You will be proud of it in any company 
—for it is certainly good-looking! 

All Dayton nickel-plating goes on over a heavy coat of copper. 





The enameled surfaces, as you see them, represent, in all, some 17 processes—beginning with 
a bath in boiling lye and ending with the coat of varnish which completes the job. 


Between these two operations are the anti-rust and filler coats, the rubbings, washing and bakings 
—and two coats of the famous Dayton Carmine! The Dayton finish retains its lustre and brilliance. 
It wears, and wears and wears. 


See the Dayton Line at your dealer’s. Study the mechanical superiorities pointed out below. Our 
catalog describes and pictures the Dayton Line completely. It is free. - 


Write today for Catalog B-10. 


a.” Cycle Dept, THE DAVIS SEWING MACHINE COMPANY, Dayton, Ohio 


















6 Dust-proof heac adjustingcone. Extra large High 
dane Duty ball bearings. Cones case-hardened in cye 


7 Outside joint-head construction. Eleveninner ree 
inforcements in frame, all dip-brazed. 
Ss Double anchored fork sides with solid steel spool 
between plates. 
9 Front hub and cups of special design turned from | 
solid steel bar. Two-point frictionless bearings, | 


10 Seamless crank hanger bracket, extra reinforced. 


1 One-piece drop-forged cranks. Hobbed sprockets. 


Special design rear fork, giving extra clearance be- 

tween wheel and fork sides. Flush rear fork ends. 

Drop-fi -ged seat-post cluster, giving extra strong 

an on seat-post. 

4 igh-grade padded leather saddle with double action 

fe springs. Leather tool bag and complete tool equip- 

ent. 

q Seventeen process enamel finish of Dayton Car- 
mine. Tough and long wearing. Heavy coat of 

copper under all nickel plating. 



























“Detroit-Special” 
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If you have never worn one, buy at your nearest 


dealer. 


If he cannot supply you, send your breast 


and leg measurement and your dealer’s name, and a 
suit will be sent to your dealer for you—returnable if 


not satisfactory. 


We will also mail you a catalog. 


You will be pleased, like 2,000,000 other wearers, 
with the fit, comfort, convenience and long wear it 


gives. 


The coolest work-garment for summer wear 


W. M. Finck & Company, Detroit, Michigan 


BRANCHES: St. Louis, Dallas, 


San Francisco, 


Seattle, Livingston 








Most Valuable Techno-Chemical Recipe Book 
Twentieth Century Book of 
Recipes, Formulas and Processes 


Edited by GARDNER D. HISCOX, M.E. 
Cloth, price postpaid $3.00; half morocco, $4.00. 


Popular Science Monthly, 225 W. 39th St., New York 


THE CONSTRUCTION OF SMALL 
ALTERNATING CURRENT MOTORS 
By A. E. WATSON 


Professor of Electricity Brown University and 
a Well-known Writer on Electrical Topics. 


79 Pages, 47 Illustrations. Price, postpaid, $1.00 


Popular Science Monthly, 225 W. 39th St., New York 
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Get Big Pay 


Nowadays people who want to be hotel managers 
or high-salaried specialists in some department of a 
great hotel take the easy, short way, by learning in 
afew weeks what others have .spent years to know. 


They take the Lewis Hotel Training Course and 
get this valuable knowledge at home. Hotels are glad 


to employ Lewis graduates for res i iti 

em sponsible positions. 
This is the only school of its kind in the world. Write 
today for interesting booklet ‘“‘ Your Big Future in 


Hotel Work.” Course i -pri i 
poe rll se is low-priced with easy terms. 


Lewis Hotel Training School 
156 Mather Building, <- Washington, D. C. 








‘The Biggest, Brightest, Best Magazine for 
F Boys in all the World’ 


9 A lot of fathers of 
It 8 Great Stuff ! subscribers to The 
American Boy magazine read it, too. Because it’s 
practical—it’s alive. It’s os magazine, edited 
and written for you with all kinds of 
departments and the best kind of 
stories—more of them than any 
other. You probably know 
this, though. If you don’t, 
ask dad to bring you home 
a copy. 


— ae. es 
THE SPRAGUE PUB. CO. 
28 American Bldg., Detroit, Mich: 






























Popular Science Mindi 
A Practical Bench Drill-Pogt 
for the Work-Shop 


HIS home-made bench drill-p 

is one of the best tools that I hav 
ever made for the work-shop, pony 
one who is handy with tools can Bs 
it. The sketch shows quite plainly 
how it is constructed and used { 
piece of }4x2-in. bar stock, A, either 
steel or iron, is drilled and fitted to 
take the round post B, each hole 
having a taper keyway C cut or filed 
1n it. 

This piece of stock is then i 
the bench flush with the ona 
plank. (I obtained an old wagon- 
wheel tire to make this bar.) The up- 
right round post is drilled and the end 
split, as indicated at D, to take the 
movable arm E, the securing screw and 
clamp F binding it. The end of the 
arm is heated and upset to form the 
boss, into which a feed-screw is placed, 


CFE S) SCREW FEED 


ty MADE OF BOLT . 





x 2's ; 
STRIP FLUSH —— = 
wit BeNcHTOP =A — =~ 


Drill work is greatly facilitated by 
the use of this home-made drill-post 


the screw being a common %-in. bolt, 
a small hand wheel being used to 
turn it. 

A taper key is employed to wedge 
the device at any desired position and 
height. A blow on the key-head 
tightens it, while a pry with a pinch-bar 
under the head loosens the rig. The 
feed-screw can be turned to feed in any 
angle by releasing the clamp of the 
arm at F, which permits it to be 
turned. So flexible is this rig that 
any sort of work can be easily drilled 
with it. 

Extra holes in the bar set in the 
bench permit of its being shifted back 
and forth along the length of the 
bench, and by placing it in a hole at the 
end of the bench it can be swung in 
position for use in drilling bulky work 
on the floor. 

A drill-post of this kind can be 
adapted to almost any kind of wood- 
work, and its advantage over the 
breast-drill is easily seen, as it com- 
bines a number of operations and gives 
a clean and straight hole to all kinds 
of wood. 

Those who contemplate construct- 
ing this tool will find that it requires 
only a minimum amount of labor and 
costs practically nothing, as the ma- 
terial may be picked up in any junk- 
shop at little cost. It will do all the 
work of the manufactured article. 

—CHARLES H. WILLEY. 
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Finest Burley Tobacco 
Mellow-aged till perfect 
+a dash of Chocolate 





: Nose Knows 
=—— | The New “Tea-Foil” Package 


' ,— (PAT vERSON'S 
: 3) u : 
Mi (( 











is the most popular innovation of many years , 
in smoking tobacco packages. Smokers are 
delighted with its many advantages. 6 
Handier—fits the pocket. Nodigging 4 
the tobacco out with the fingers. 
Keeps the pure fragrance of a 
Tuxedo to the last pipeful. 
Notquiteas muchtobacco 
as in the tin, but — EF 













WLM — ine lightest, thinnest, finest 
strongest cigarette papers in all the world. 
Roll a Tuxedo cigarette with RIZ LA 
CROIX. 


Guaranteed by 
: ™"'\ 
of, 5 BBR Co 


INCORPORATED 



















































































You Can Make Your 
Writing T-a-l-k! 


Just as oratory puts the - of em- 
phasis into the spoken word, so the— 


MULTIPLEX HAMMOND 
Standard Writing Machine 


—puts the all-telling power of emphasis 
into the written word. 


No other typewriter 


turns cold type into living, breathing words 
—words pulsating with the writer's deepest con- 
victions—words expressing to a nicety his most 
conventional mood —words showing always 
absolute correctness—in business, profes- 
sional or social usage. 


The business man 


who uses the Multiplex can put character and 
individuality into his letter, and can empha- 
size the important parts by changing in- 
stantly from one style of type to another. 
“Just turn the knob’’—and change! 

Note the five distinctly different type-styles 
reproduced in this advertisement. 


The Lawyer who swayed 


judge and jury by his eloquefice can write his 
brief on the Multiplex so that every telling 
point scores with the judge. 


She author 


can prepare his manuscript so that no climax 
or no subtle point will be lost—can see his 
story practically in print before it goes tc 
the publisher. 


The Multiplex is unlike 
any other typewriter 


It is revolutionizing typewriting. Ite work is as 
great an improvement over the typewriter as the 
earlier typewriter was over the fountain pen, or the 
fountain pen over the quill. Just think of being a! le 
to choose from over 365 different type-sets, including 
all langua-es! 


Mail the Coupon for FREE BOOKLET 


It will show you how, with the Multiplex, you can 
put the forse of emphasis into your typed matter— 
how you can drive home with strength of accen: the 
fullness of your argument—how you can write with 
the same convincing force that you use in speaking— 
an exclusive feature of the Multiplex. 

We will also send our pamphlet, ‘‘The President 
and His Typewriter.’’ 





Also—an Aluminum 
PORTABLE Model 


For Traveling—for Home. Weighs about 
ll lbs. Fullcapacity. Ask for special folder. 














Write your name, address and 
occupation below and mail to— 
—— TYPEWRITER CO. 

E. 69th St., New York City 








Rules for Building an 
Irrigation-Ditch 


OME engineering principles must 

be observed in the construction of 
satisfactory irrigation canals, but the 
farmer may build his own ditches by 
following a few simple rules. Head 
ditches and canals are often made on 
too steep a grade, so the excessive 
velocity causes scouring of the material 
in which they are built. The capacity 
of a ditch depends upon the grade 
desired or available and on its size. 
Lesser factors are the roughness and 
shape of the section. 

The table illustrated gives the flow 
in cubic feet per second of the streams 
that may be carried by the earthern 
ditches of the size, grade, and shape 
indicated. The velocity is also given, 
since this must not be too great for 
the material traversed. The maximum 
safe velocities are: 


For very fine soil, 1 ft. per second. 

For ordinary loamy soil, 2 ft. 5 in. per 
second. 

For very stiff clay soil, 4 ft. per second. 


OIMENSIONS 
OF DITCH 


VELOCITIES & DISCHARGES OF CARTH DITCHES 
VEL. =VELOCITY OF FULL STREAM IN FT. PER SEC 





FALL OR GRADE PER 100 FT. OF DITCH. 
ALL-CUT 





T |8|{O {area 0.5" 1.0" is 2.0" excavation 





FT. | FT. | FT. |SOFT)VCL| DIS. | VEL |D1S. | VEL] DIS. |] VEL] DIS. jpeR MILE 





OS |0625] 52| 32) .75| 47] 94) 59}1.08| 68] 120CUFT| 
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We pty $7.00 a pair and express 
charges. BIG i oo We furnish 
one stock and 

se back yard, 
ig and 


STANDARD FOOD & FUR ASSOCIATION 


307 C. Broadway 





Puzzle your friends With mysterious, 
eS Chemical esicks, Four sed. red. 
ite and bine from & , fe =; 
Sis aed ace ee 


contains chemica 
tion for Boys; lis! 
useful chemical 





-50. $3. d 35.00. 

THE PORTER CHEMICAL CO. 

Industrial Arcade 
Hagerstown, Ma.” 
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A little study of the above table 
and care in construction will re- 
sult in an efficient irrigation tract 


It will be much easier to turn water 
out of field laterals if they are carefully 
located with a fall of only 2 in. per 100 
ft., or, if they are to carry larger 
streams, 3 in. per 100 ft. 

The illustration shows a simple 
ditch level designed by the writer. A 
selected piece of lumber is fitted with a 
slotted strap of iron, as shown, and a 
lock-nut to clamp it in the groove with 
its foot projecting from the bottom of 
the board. An adjustable level tube that 
may be purchased for a dollar is fitted 
into the mortise in the upper edge near 
the clamp. The level board is 12) ft. 
long, so pegs that distance apart may 
be set to any desired grade by clamping 
the foot with a projection of \% in. for 
each inch fall desired per 100 ft. of 
ditch. As an example of the use of the 
high grade-level, assume that we wish 
to convey a stream of 8 cubic ft. of 
water per second in an earthern ditch 
in loamy soil. 

By the table we find that the large 
ditch (4.5-ft. top) will carry 8.28 sec- 
ond ft. of water when given a fall of 
1 in. per 100 ft., and the velocity 1.47 
ft. per second is not excessive for this 
material. In the last column it is seen 
that the ditch would require 1,100 
cubic yards of excavation per mile if 
made entirely in the ground. This is 
seldom done, as it increases the diffi- 
culty of turning water out of the ditch, 
and the grade and ground lines seldom 
agree sufficiently to avoid cuts and 
fills entirely. 


100 








DIS.=DISCHARGE OF FULL DITCH IN CU.FT. PER SEC 











Worry! 


Tacks don’t bother me, 
That’s what the fellow 
above means to say. And 
you can say it too. There 


are no sharp-pointed stones 
or tacks to worry about. Half 
the time you won’t even know 
that you’ve had a puncture if 
your tires have been treated with 


NEVERLEAK 
Tire Fluid 


NEVERLEAK heals 
up the punctures 
just as fast as they 
occur and you can 
keep right on your 
way. No stopping to 
pump up. It heals 
them on the ran. You 
lose a lot of fun by 
having to lay up your 
bike for puncture re- 
pairs every now and 
then. Why not let 
NEVERLEAK keep 
your tires in trim? 
Buy some today and 
put a tube in each of 
them. 25c at all deal- 
- | ers and repair shops. 
Get the yellow and 
green tube, the orig- 

inal NEVERLEAK, 


BUFFALO 


SPECIALTY CO. 
BUFFALO, N. Y. 


Get This Car 


And the = a». 
in YOUR Territory —* 
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BIRCH MOTOR CARS 233 Ciiicaco = iLLiNors 








Raise Belgian Hares 


for us. Wonderful profits easily made 
athome. We furnish stock and pay you 
7 a pair and express charges and buy 

all you raise. Also cavies and squabs. 


‘i Ilastrated catalog and contract Free 


UNITED FOOD & FUR ASSOCIATION 
329 West 48th St. Desk 4 New York 


Arithmetic of Electricity 


A practical treatise on electrical calculations of all 
kinds reduced to a series of rules. $1.00 Postpaid. 


Popular Science Monthly, 225 West 39th St., New York 
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Herman 


Style 69 , 
Fine Gun Metal | 








Send for Catalogue 
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U.S. Army Last 
For Civilians 
te 
te 
_ & 

HAT a wealth of practi- 

cable knowledge about 

the comfort and wear of shoes 
built on the Munson U. S. * 
Army Last the returning 
American soldiers are bringing 

to the men at home! 











” <i NISRA 
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| If anything were needed to | 
® civilians alike—the War has 


show the value of this kind of 
Ww 
! supplied it. | 
5 * 





footwear—to soldiers and 

Herman Shoes made on the 

genuine Munson Army Last 
| —anatomically perfect and | 
% & 





fashioned from the best ma- 

terials obtainable—give men in 
private life the finest opportu- | 
n * 


=” 


nity to enjoy their feet they 
have ever had. 


are not near one, we will fit you 
correctly and quickly through our 
MAIL ORDER DEP’T at Boston 


JOS. M. HERMAN SHOE CO. 
802 Albany Building 
BOSTON, MASS. 
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38855 “PRESTO-UP-, 


Bolt-Together House 
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The Wonder Buildings of the Age 


GUARAN TEED 


Purchased after. most rigid inspection by some 
of the largest Steel, Coal and Industrial Cor- 
Porations in the United States. You are not 
experimenting. ‘PR ESTO-UP” Bolt-Together 
Houses are patented, manufactured exclusively 

us and sold at money saving prices. 

ven different types of walls to choose from. 

ind and weather proof. Invisible joints in- 
side and out. Extremely simple to bolt to- 
gether. Wonderful strength. Better construc- 
tion than regularly constructed houses. Ex- 
Ceptionally good lumber. Cement coated nails. 
Fifteen Year Guaranteed Slate Coated Roofing. 
Well painted, and best of all, neat in appearance 
and so simple to bolt together that it is a 

ure to do the work. 


Sd CATALOG FX-406 TODAY 
—Garages—Barns—Out Build- 
ings, ete. Also Harris F resh Air 


HARRIS BROTHERS CO., Chicago 






























The ditch is now located by setting 
a peg at the intake and leveling from 
this with the foot set 1% in. from the 
1-in. fall per 100 ft. Lathe pegs are 
driven 12 in. 6 ft. apart, measuring 


TUBE 





12-6" ——————_>| 








STRAP IRON 
Upon the level depends the flow of 
water, and great care should be 
taken to get all measurements exact 


with the board, one end on the upper 
peg and the iron strap of the other 
being set. When the board is level the 
tops of the pegs are on the 1-in. grade. 
This method is continued to the end of 
the proposed ditch, and the last peg 
will be as high above the bottom as the 
first. The level should be tested by 
reversing ends on a pair of level pegs. 

By making the ditch on an offset 
from the staked line, the grade pegs 
may be preserved for checking the 
finished work. To open the ditch, 
plow a couple of deep furrows along the 
line and throw out the earth with a 
V scraper. Then cut the bottom with 
a ditching-plow made by fitting both a 
left and right share and mold-board 
into a stout plow-frame. The banks 
are pushed out with the V and settled 
by dragging. The ditch may then be 
given a final shaping with shovels. 
This is much faster and neater than 
slip-scraper work for small ditches. 

Where it is desired to reduce the 
grade in a ditch, some means must be 
provided for removal of the sand that 
always deposits where the flow is 
checked and the ditch enlarged because 
of the reduced velocity of the stream. 

Earth ditches are very wasteful of 
water, and should be lined with cement 
or replaced with concrete pipe wher- 
ever the value of the water will justify 
the expense.—E. EARL GLASS. 


Baltimore Discovered to be a 
Genius City 


HE world’s first telegram was re- 

ceivedin Baltimore May 24, 1844, at 
old Mount Clair Station. Its contents 
were: ‘From Washington to Baltimore. 
What hath God wrought!’ Baltimore 
had the first public building to be 
lighted by gas. It owned the first 
gas company founded in America, June 
17, 1816. America’s first railroad ran 
from Baltimore to Ellicott Mills (1830). 
The old Baltimore shot-tower was 
‘built in 1828; it was 240 ft. high. 
Baltimore raised the first monument 
to George Washington. It built the 
first clipper-ships. The first merchant 
submarine to cross the Atlantic, the 
Deutschland, docked in Baltimore. It 
is the birthplace of the “ Star-Spangled 
Banner.” The first successful submarine 
was invented and used in Baltimore by 
Mr. Simon Lake.—JOHN WEAVER. 
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Tension 
Adjustment 


















inthisclever Automatic 
Drill ‘‘make better me- 
chanics” and help the 
best mechanics produce 
more and better work. 


For instance—the 
adjustable tension of 
the “YANKEE” No.44 
Automatic Drill really 
amounts to an adjust- 
able feed. You increase 
the tension for large 
drills in hard material; 
enables more pressure 
on the drill point. 





Decrease tension for 
fine drills or fragile ma- 
terial; the drill point 
revolves with less pres- 
sure. Less danger of 
breaking the drill point 
or harming the work. 




















of 
Drills 
Eight “YANKEE” 
Drill Points, 1-16” to 
11-64” in handle. Ar- 
ranged with the open end 
up—toward chuck. All 


are exposed together for 
convenient selection. 


“Y ANKEER” 


No. 44 Automatic Drill 
Price $2.45 


Your Dealer Can Supply You 


“YANKEE” Tool ‘Book sent free. 
Shows “YANKEE” Tools in action 
and better ways of drilling, boring, tap- 
ping and driving and drawing screws. 


North Bros. Mfg. Co. 
Philadelphia 
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E_ lowest - cost and 
most dependable means 
of transportation to and 
from work. Independence 
of excessive trolley and 
suburban fares. Rides be- 
fore and after business that 
promote health, happiness, 
and strength. 


Just the model you want 
at just the price you're 
willing to pay—for boys, 
girls, men, women—with 
all the features of strength, 
endurance, design, snappi- 
‘ ness, and ease that have 
madeandkepttheColumbia 
the Standard of the World. 


Remember, the Columbia 
Military Model was 
chosen as standard for 
the U. S. Army follow- 
ing thorough tests by Gov- 
ernment engineers of all 
American-made bicycles. 


All models described in 1919 
Catalog. Sent anywhere. 


WESTFIELD MFG. CO. 
45 Lozier Ave., Westfield, Mass. 








This Inducing Coil Locates 
Armature Troubles 


N alternating-current inducing coil 

is sometimes employed for locat- 
ing armature troubles. The inducer 
consists essentially of a magnet having 
a U-shaped core of thin steel lamina- 
tions, interleaved and hinged at the 
mid-point so as to accommodate arma- 
tures of various diameters. When in 
use the core is opened to such a width 
that the poles will be separated a dis- 
tance corresponding to the pitch of one 
armature coil. The poles do not 
come in contact with the armature 
core, but a small air-gap is maintained. 
The alternating flux produced by 
current in the inducing coil windings 
will cause an electro-motive force to 
flow in the armature coils, and if one 
of the coils is shorted it will cause 
current to circulate in that coil. If 
the armature is slowly revolved while 
a small piece of metal is held lightly on 


Leminated 


‘ 4 Lifting hook 
steel core’, 







<—Hinge joint 
‘ Connector, 





1/2, 


Armature ‘Commutator Gron test strip 


This clever little trouble-finder produces 
an arc when the coil is working properly 


the commutator, an arc will be pro- 
duced each time two of the segments 
are bridged, provided the segments are 
connected to a normal coil. If the 
coil, however, is open, shorted, or 
reversed, there will be no spark. 

To determine whether the trouble is 
due to a short- or open-circuited coil, 
the small iron test strip is bridged 
across the armature slots. With a 
shorted coil the induced current will 
create around the coil a flux which can 
be detached when the test strip is 
moved over the armature slots. In 
addition, a shorted coil will be quickly 
heated up by the local current flowing 
in it.—PETER J. M. CLUTE. 


A Difficult Job in Electrical 
Soldering 


may be of interest. 


tion. 


burn off with the least overheating. 
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HE following method of soldering 
in a tight corner and on small wires 
The proposition 
was to solder the wire D, which was 
the finest silver wire obtainable, to the 
point C, where A is a similar soldered 
joint and B is the point of attachment, 
also soldered, of the galvanometer 
suspension of which the wires to A 
and C are the currerit-bearing connec- 
The points A, B, and C are 
about 14 in. apart, and the fine wires 


The job was performed with the 


Popular Science Monthly 
following simple equipment. A 
heavy, two-strand wire cable Was 
to connect up, in series, a tel 
key K and three dry-cells, isd 
and key lay on the floor, and the cable 


a. 2 ££ b 


KEY 





BATTERIES 


Here’s a valuable idea that all 
electricians should know about 


was made long enough to reach from 
the floor up to the height of the job 
At the upper end of the cable a piece 
of piano wire, 2 in. long and about 
No. 20, was inserted, by twisting 
the copper wire after being bent to 
form a blunt point at b. The terminal 
C was scraped, and then, by closing 
the key with the foot, the iron wire 
became red-hot, and was used to clean 
and tin the terminal. 

The iron wire was then cleaned in 
an alcohol lamp and tinned, and a 
small drop of solder allowed to remain 
inside the curve at b. The point of 
the hanging wire D was difficult to 
see, being very fine; but the iron wire 
loop was at last able to locate it, 
and the point D rested on the cold 
solder. The key was pressed with the 
foot, the solder softened, the key was 
released, and the solder cooled with 
the wire D firmly soldered to the iron 
wire. 

The iron wire was carefully raised 
till the wire D was pressed firmly on 
the terminal C. 

The act of again pressing the key 
gave the necessary local heat to com- 
plete the job.—ERNEST A. Hopgson. 


Repairing a Feed-Index Gear 
for a Planer 

EVERAL broken teeth on the feed- 

index of a planer were repaired in 


the following manner. 
The gear was placed in a lathe-chuck 
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It is understood that the original 
gear was made in one piece 


and centered very accurately. The 
indexing gear A was turned off, anda 
recess bored out to take a new ring the 
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June, 1919 
of the old broken ring. (See 
oe. turned and bored to fit 
the recess (allowing a force fit), and 
forced into the recess. Two small 
holes were drilled through the gear to 
it the escape of air. 
The cutting of the slots in the ring 
to be done on a shaper, and this 
was accomplished by the use of a simple 
index jig design to index four and six 
parts, set up as shown in the photo- 


The number of slots being forty, 
a gear having forty teeth was placed 
under the indexing gear on the re- 
yolving disk of the jig, and the 
whole was held in place by a bolt, as 
shown. A finger was fitted between 
the teeth of the forty gear, and by this 
arrangement a movement of one tooth 
at a time could be made and thus give 
the proper spacing on the ring being 
cut.—HARRY MEAD. 


Finding the Worn Spots on a 
Printing-Press 


FTER a few years of use a large 
cam on a printing-press became 
worn all around, but in some places 
more than others, as shown at A, 
Fig. 1. In one case. the roller running 


















FIG.t. 


j 
aa 


This job was done in six hours with ham- 
mer, chisel, file, and a small power lathe 


FIG.2 


in the slots was used to locate the worn 
places. This was done by running the 
roller in the slot and using slips of 
paper between the roller surface and 
the metal of the slot. The amount of 
Wear was determined by the number of 
sheets of paper necessary to fill the 
space. 

A new roller was turned to fit the 
average depth of wear, and all high 
places were filed down so that the roller 
Would pass through snugly. The 

ce most worn was filled with a piece 
of steel, as shown at B, Fig. 2, the piece 

g just a trifle narrower than the 
depth of the slot. The edge at C was 
Peened over to hold the piece in 
Place.—WiLLiaM PHILIP. 





IQ) PRACTICAL 
DRAKE'S sesivex BOOKS 
FOR HOME STUDY 


After-the-war work has created a greater demand for trained men than 
ever before—greater opportunities—bigger pay—more rapid advancement. 
It’s training that counts now—accurate knowledge—a complete grasp of 


your trade. By studying Drake’s Practical Mechanical books you'll find a 
short cut to the fat pay-envelope. 


PRACTICAL AUTOMOBILE BOOKS 


Handy, complete, easy to understand, on repairs, care and 
upkeep of automobiles and gas engines. Simple as a. b. c. 
Brought right up to date. Invaluable to dealers, farm men, 
repair men and all automobile owners. 











Brooke’s Automobile Handbook. By L. E. Brookes. 1919 edition by H. P. 
Manly. 700 pages. 339 illustrations and diagrams. Methods of upkeep, 
care and repair, instruction in operation. Pocket size, leatherette, gold 
a UNMNNIIIN oso 5g. 15/01 er, Gs 1615 "aves ele. eorle 6: dio, 0's4''s-s bin,e0 &0;0'e.0'0 wre & $2.00 


Automobile Ignition. By H.P. Manly. Covers operation, upkeep, care 
and repair all types of storage battery and magneto ignition equipment. 
437 pages. 193 illustrations, 98 wiring diagrams. Pocket size leatherette, gold 
RN chins <a dk dita ar eaves oe pai Siareye-o) 6) 41E8i:0.6 brale. «4 6a dein aie oh ocd acane $2.00 


Automobile Starting and mene | By 
Manly. 340 pages, profusely illustrated, 1919 
edition. Charging rates and internal wiring 
diagrams of all systems. Pocket size, leather- 
Otte, GOIG StAMPINS.... .. .0:0 s'cse cannes $1.50 


i” 6The Ford Motor Car and Truck and 
AUTOMOBILE ia 6 Tractor Attachments. By Manly. Covers 
IGNITION every feature of the Ford adjustments, repairs, 


ELECTRICAL BOOKS 
Electric Meters, Direct and Alternating 
Cloth, $1.00 Leatherette, $1.50 

Wiring Diagrams and Descriptions 
Cloth, $1.00 Leatheiette, $1.50 
Armature and Magnet Winding 


Cloth, $1.00 Lea herette, $1.50 poe upkeep and care. Pocket size, 256 pages, 
ps Modern Elcrial Constrcin MANLY illustrated, leatherette, gold stamping. .. .$1.50 
oth, $1.00 itheret‘e, $1.50 Automobile Catechism and Repair Manual. 
SHOP PRACTICE BOOKS By Calvin E. Swingle and H. A. Tarantous. 
Sheet Metal Workers Manual 400 questions and answers on construction, 
Leatherette... 5s ccs ose $2.00 


care and operation of automobile. Pocket 
size, leatherette, 165 pages, illustrated. ..$1.25 


Practical Gas and Oil Engine Handbook. 
Complete manual of useful, practical informa- 


Oxy Acetylene Welding and Cutting 
Cloth, $1.00 Leatherette, $1.50 


Modern Blacksmithing tion on care; maintenance and repairs of gas 
CM cc ccce eo. ee $1.00 and oil engines. By Brookes. 270 pages, 
STEAM ENGINEERING illustrated, pocket size..............00. $1.50 


Swingle’s Handbook fer Steam En- 
gineers and Electricians 

CU ie eee sek $3.00 

Complete Examination Questions and 


Traction Farming and Traction Engineer- 
ing. By J. H. Stephenson, M. E. New 
ae yg ~ on care and a 
rs fer Marine and Stationary of gas and oil farm engines, as well as 

Fig as new light tractors. 412 pages, illustrated, 
Leatherette.............0. $2.00 OER cho 5.06 6 o:b:aivierasass e'nseeelbeesue ieee $1.50 


MODERN LANGU AG COURSES SPANISH WITHOUT A TEACHER 


FRENCH WITHOUT A TEACHER 
GERMAN WITHOUT A TEACHER 

RAILWAY BOOKS < 
Locometive Engineering. Leatherette. .$3.00 By 


Just out — by Prof. Phillip 


Locomotive Engine Breakdowns, fm Schuyler Allen, University of 
ne eee a Leatherette. .$2.00 | Chicago. Entirely new home 


ard Examination Questions 


@| study series of modern foreign 
and Answers for Locometive 


mer. Leatherette. .$2.00 # languages. Simplest easy - to - 

PAINTING BOOKS # master language method ever 

A Stew at Show Garde. Clon." $00 | devised. It will be of great 
Sign Painting. (2. 7 eee $3.00 


| advantage to you to master 
@ these foreign languages. Export- 
# ers are now seeking men to rep- 
#| resent them in foreign countries 
H and are offering big pay. This 
) is your opportunity to cash in 
Cloth....... $1.00 by studying these languages. 
French, Spanish or German, pocket size, $1 25 
see ee Pa i e 


cloth, eaehs. .......... 


CARPENTRY AND BUILDING 


Modern Carpentry, 2 vols. Cloth....... $2.00 
The Steel Square, 2 vols. Clothes... 24 $2.00 
Weeden Beat and Shipbuilding. Cloth....... $1.50 


GENERAL INSTRUCTION AND 
REFERENCE BOOKS 


Elementary Chemistry, Seif- 
Taught. 

Complete Courses in Civil 
Service. 

Practical Handbook fer Mill- 
wrighis. 





UGE ie i5c:0'010 $1.50 


Cloth...,... $2.00 
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FREDERICK J. DRAKE & CO. 
1003 Michigan Avenue, Chicago, lil. 


Mail the Coupon 


Order direct from this page—on our money- 
back plan. Cross name of each book wanted 
and send in with the price quoted. We pre- | Enclosed find ($ _), for which please send 
pay postage and send the books on our money- | me prepaid the books checked in this adv. (or 
back plan—keep the books five days; if not | list — It Pr agreed — I oak “ye 
entirely satisfied return them and money will * Same i Papen sth rips fu a 
be refunded immediately. ORDER NOW. i — ; 


FREDERICK J. DRAKE & CO., Publishers _ - 
- 1003 Michigan Avenue, Chi i eeeeereeeeweeeeeeeneeeeee ee ee 
DRAKE BOOKS ARE FOR SALE AT ALL 
BOOKSTORES D ptm. 6. 5 cds nk sical 


ORDER DIRECT FROM THIS PAGE—ON OUR MONEY-BACK PLAN 
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The New Hatley Daviiees 
Sport Model 


A horizontal twin Harley-Davidson lighter weight motorcycle 









































| A powerful, swift, vibrationless, 
A Few! solo mount with the sweetest 
of Its running, cleanest engine ever 
Features | built into a motorcycle. 

Unit power | That’s what those who have ridden it 





































lant ith . . 
horizontal say. You, too, will experience a new 
cylinders. thrill and delight when you try it. 


100 Ibs. light- i : : 
1001bs.uent- | You will marvel at its ease of handling 


averagetwin. and splendid riding balance, due’ to 


Super-heated | low center of gravity and low saddle 





manifold. position. 
Drive chain ° ° ° 
enclosed. Its smooth, glide-away action, its get- 












































Trusedeush- | away, its pep on the hills—all are due 
Automatie | to its perfectly balanced opposed twin 
motor, trans: motor. 
eluten. We know you will say it is the 
seuyiate | greatest achievement in motorcycle |} 
ning in oil. engineering. 
Three-speed | Go to the nearest Harley-Davidson 
| egal dealer and ask for a demonstration. 
system’ of | Then, and then only, will you know 
im" | what the Harley-Davidson Sport 
Model really is. 























HARLEY-DAVIDSON MOTOR CO., 
Milwaukee, Wis. 


























Popular Science M : 
This Remarkable Oven 
Bakes and Boils 


N oven that bakes : 
A the same time is th and boils at 


a Californian. The pe cea 
top of a gas- or oil-stove, and req he 
only one ordinary-sized burner to ha 
and cook perfectly everything that | 
can be placed into or upon the Pee 











By performing two functions of the 
cook’ stove this oven saves fue! 


Holes are provided at the back on 
top, in which kettles are placed when jt 
is necessary for quick cooking, while 
slower cooking is done on the front 
part of the top. 

At the same time bread, biscuits, 
potatoes, and anything that is wanted, 
can be baked inside the oven much 
more quickly and with less gas than the 
ordinary gas oven uses.—W. O. Moors, 


Weighting the Base of a 
Home-Made Lamp 
OONER or later nearly everybody 


who is handy with tools makes an 
electric table- or desk-lamp. In order 




















BOUND VOLUMES 
of Popular Science Monthly 


The most interesting and valuable book you can obtain 
is a bound volume of Popular Science Monthly. It is a 
history of the Wosld’s progress in picture and text. Each 
volume contains over 2,000 pictures, over 1500 new arti- 
cles, handsomely printed in a big book of 960 pages. 


Volumes are now ready as follows:—Vol. 88 January-June 1916; 
Vol. 89, July-December 1916; Vol. 91, July-December 1917; 
Vol. 92, January-June 1918. 


Price per bound volume, postpaid, $2.50 , 


Popular Science Monthly, 225 W. 39th St., New York 





An efficient means of making 
that lamp steady on its base 


to have a really satisfactory lamp the 
base must have proper weight. 





Melt some candle-wax in an old tin 
can, stir in several ounces of common 
lead shot, and while the wax is soft pour 
the mixture into the lamp-base. The 
wax keeps the shot from moving. 

Before pouring the wax and shot into 
the base, it is better to slip a piece df 
rubber tube over the wire as shown 1 
the drawing. : 

This prevents the wax from binding 
the wire, and in case of necessity the 
wire can be taken out or put in with 














removing the wax.—ALBERT E. JONES 
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How to Make a Bench-Vise 


from a Piano-Stool 


WOODEN bench-vise may be 

- cheaply constructed by using an 
old piano-stool or revolving desk-chair 

rew. 
= sol etc., are knocked off, and 
the center part is set into the bench. 
The top is unscrewed, and a wooden or 
pipe handle is inserted. A steam-pipe 
or floor flange is bolted to the top of the 
screw, and the T-connection screwed 
HEAD OF 


P.S SCREW 
( PIPE FLANGE 





me othe 


Te kor 3 T-JOINT 





IRON PIPE 
CaP 








a 











With a little skill and patience 
the old piano-stool can be trans- 
formed into a practical bench-vise 


into the flange. Then a 1-ft. length of 
a smaller-sized pipe is slipped through 
the T-joint, and pipe-caps screwed 
upon both ends, making a strong 
sliding handle. 

The bottom is made adjustable for 
different thicknesses of wood by a 
wooden guide with holes for inserting a 
nail at intervals, and a strong spring 
keeps the vise always open. 

The illustration shows a cross- 
section of the bench with the piano- 
stool vise.—V. H. Topp. 


A Practical Piston Vise that 
Is Cheaply Made 


N inexpensive and very serviceable 
piston vise can be made from an 
ordinary pipe-cap, which may be 
bought at any steam- 
fitters’ or hardware 
store. For a Ford 
engine piston a 3 14-in. 
pipe-cap is about 
right. The hexagon 
type is better than 
the round, as it can 
be clamped in the vise 
Try this vise firmly and much more 
on your pistons easily. 

Insert the pipe-cap 
into the lathe, and cut out the end so 
that the piston will slip through; then 
cut notches into it so that a rod which 
will go through the piston-pin will fit 
into the notches. If the hole through 
the cap is made large enough it can be 
lined with leather, so there will never 
be any danger of damaging the piston 
or piston-rings. 

This vise is just as serviceable as the 
piston vises on the market retailing for 
$10 or more, and by its use there is no 
excuse for bent and twisted connect- 
ing rods.— Otis H. Topp. 
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Put Your Name 
On This Pay-Roll 


Men like you are wanted for big-pay positions in the fascin- 
ating field of automobile engineering. We have made it easy for 


you to fit yourself for one of these positions. 


go to school. 


You don’t have to 


You don’t have to serve an apprenticeship. Fifteen 


automobile engineers and specialists have compiled a spare time 
reading course that will equip you to be an automobile expert 
without taking any time from your present work. 


AUTO BOOKS 
5 Volumes Shipped Free 


Now ready for you—an up-to-the-minute five-volume 
library on Automobile Engineering, covering the con- 
struction, care and repair of pleasure cars, motor 
trucks and motorcycles. Brimming over with advanced 
information on Lighting Systems, Garage Design and 
Equipment, Welding and other repair methods. Con-_ | Tires 
tains everything that a mechanic or an engineer or a 
motorcyclist or the owner or prospective owner of a 
motor car ought to know. Written in simple language 
Tastefully bound in 
American Morocco, flexible covers, gold stamped, 2,400 
pages and 2,000 illustrations, tables and explanatory dia- 
grams. A library that cost thousands of dollars, to com- 
pile but that comes to you free for 7 days’ examination. 


that anybody can understand. 


Only 7c a Day 





Partial List of 
Contents 


Explosion Motors 

Welding 

Motor Construction and 
Repair 

Carburetors and Settings 

Valves, Cooling 

Lubrication 

Fly-Wheels 

Clutch 

Transmission 

Final Drive 

Steering Frames 


Vulcanizing 
Ignition 
Starting and Lighting 
Systems 
Wiring Diagrams 
Shop Kinks . 
Commercial Garage 
Design and Equipment 
Electrics 
Storage Batteries 
Care and Repair 
Motorcycles 
Commercial Trucks 
Glossary 











Not a cent to pay in advance. First you 
see the books in your own home or shop. 


Just mail coupon and pay express charges when books arrive. You can read 
them and study them for seven whole days before you decide whether 


you want to keep them or not. 


If you like the books send only $2 in 


seven days and $2. a month until the special introductory price of $17.80 


has been paid. 


(Regular price $25.00.) Along with the set goes a year’s 
consulting membership in the American Technical Society. 


(Regular 


price $12.) This great bargain offer must soon be withdrawn. 


Send No Money Now 


Don’t take our word for it. See the books without cost. There is so much profit in this 
offer for you, that we urge you to waste not a moment in sending for the books. Put the 





With every set is included — FREE 
—a Consulting Membership which 
gives you the privilege of submit- 
ting your perplexing problems to 
= El a corps of experts for an entire year. 
Fae} This Consulting Membership regu- 
Seal larly sells for $12.00. 
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coupon in the mails today. Send no 
money—only the coupon! 


American Technical Society 


Dept. A 120 A, Chicago, IIl. 


en ee eee 


merican Technical Society, Dept. A 120 A, Chicago, Ill. 

Please send me the 5-volume set, Automobile Engineering, 
for 7 days’ examination, shipping charges collect. If I de- 
cide to buy, I will send $2 within 7 days and the balance at 
$2 a month until the $17.80 has been paid. Then you 
send me a receipt showing that the $25.09 set of books and 
the $12 Consulting Membership are mine and fully pad 
for. If I think I can get alon? without the books after 
the seven days trial I will return them at your expense. 


















































New Pleasures 


In Boating 


With a Lockwood - Ash 
Row Boat Engine new boat- 
ing pleasures are in store 
\q for you. 

On your vacation, camp- 
ing, fishing, picnicking or 
hunting, you can 
explore new fields. 


You can glide 
through the nar- 
rows, across’ the 

riffles, over the shal- 
lows. 


Young and old can 
enjoy this. practical, 
economical sport. 

Ask for the Lockwood-Ash 
Booklet ; learn about 
the 30-day trial plan. 
LOCKWOOD-ASH 
» MOTOR CO. 
1951 Horton Ave. 
Jackson, Mich. 
(55) 











Sport! 


HEALTHY, vigorous competi- 


tion of life in the open made 
America’s soldiers supple, self- 
reliant and keen-witted. ‘Out- 
door life did it” and canoeing is 
chief among sports that furnish 
both pleasure and health. The 
“Old Town’’ is the MasterCanoe. 
Buoyant, yet staunch, trim and 
natty in appearance, speedy and 
safe. Ask to see the unsinkable 
*“‘Sponson Model.” At your 
dealer’s or write for catalog. 


OLD TOWN CANOE Co. 
1896 Main St. Old Town, Maine 








MAKE YOUR BIKE A 







MOTORCYCLES 

aii ij 
at asmall cost, by using \ 
our attachable outfit. Fits ’ ~"< 
any Bicycle. Easily at- ai 
tached. No special tools 
required. 


**Used His Four Years’”’ 


Harry A. Hyatt, of Boreas River, Ne 
York, writes: ‘About four years ao 
I received my motor attachment. and 
wish to say that I am satisfied with 
tn every way, for tt has certainly given 
me good service. Anyone wanting a 
motorcycle or attachment, I would rec- 
ommend them to the Shaw Manufact- 
uring Co.” 


FREE BOOK Write today for bargain 
list and free booklet. fully 
describing the SHAW Bicycle Motor At- 
tachment. Motorcycles all makes, new 
and second-hand, $35.00 up. 


SHAW MANUFACTURING CO. 
Dept. 169 GALESBURG, KANSAS 








Here’s a New Use for the 
Cotter-Pin 


VERY so often a rod, rivet, or key 
must be inserted into an almost 
inaccessible place in the automobile 
engine or chassis, and it is difficult to 
find a pair of pliers small enough for 
the purpose. 
A small washer is slipped over a large 
cotter-pin, and the rivet or key in- 
serted in its end, the washer being 





A time- and temper-saver is this 
little suggestion for motorists 


wedged forward to hold it sufficiently 
to enable the part being slipped back 
into place. 

This suggestion is invaluable in re- 
placing keys under the valve-springs 
in an engine.—G. F. COLLINS. 


Revealing the Secret of a 
Perplexing Card Trick 


ROCURE a set of numbered cards 

or calendar dates, and arrange them 
in order from one to ten. Also have 
one card with a cipher on it. Place 
the ‘‘cipher card’’ face downward on 
the table, and then put “‘one’”’ on top 
of it, “two’’ next, and so on up to 
hes ?? 

Allow somebody to cut the num- 
bers, but make it plain that the cards 
mustn’t be shuffled. 

While you are blindfolded or out 
of the room, one of the spectators is 
allowed to remove as many cards as 
he chooses from the bottom of the pack, 
one at a time, and place them on the 
top of the pack. When he has finished 
you return to the room, and, without 
asking a question, turn up a card with 
the figure “three” on it. ‘‘Three”’ 
proves to be the actual number of 
cards removed. 

This you can repeat indefinitely. 
It is extremely simple, requiring no 
practice whatsoever. Arrange the 
cards in the beginning in this order: 
0-1-2-3-4-5-6-7-8-9-10. No matter how 
many times they are cut, you remem- 
ber what the bottom card is before 
you leave the room. 

For illustration, supposing the cards 
had been cut seven or eight times, 
leaving a ‘‘five’’ on the bottom. Now, 
no matter how many cards, one at a 
time, are removed from the bottom 
to the top in your absence, the fifth 
card when turned over will be 
right. 

Get a look at the bottom card, which 
in this case will now be a “seven.” 
Again let somebody remove cards. 
Turn up the seventh card from the 
top, and it will be the exact number 
moved. 

This trick cannot fail. Try it with 
pencil and paper as you read along, 
and you will be convinced that it is 
clever.—CLARENCE T. HUBBARD. 
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More Power—Greater Speed!| 
ae Bote 


: t motor 
Cause its t: i 
Produce more Adon 
every way, it isthe motor 
for the man who demands 
real service and efticien 
yp The KOBAN does ~”: 
shake the boat, eat 
, both cylinders fire atthe fe 
time, neutralizing the shock, 


The Great 2-cylindey 


ROWBOAT MOTOR 





Write for Only ty : 
catalog ram my pr bl 
d fall | can you avoid the vibration that 
and ju makes riding di 
i & disagreeable, opens Seams 
informa- and ruins rowboats. Special tiltin device 
tion. for shallow water and beaching 
ee Doge york the KOBAN is uneqnaty 
imei countries, - S. Government and in $6 Torele, 
eal teal ‘e also make on: inboard engine for 
agents Circular 80 telis ali about it, 
wanted. 


KOBAN MANUFACTURING co 
299 South Water St., Milwaukee, Wis, U.$.4, 


Pocket Tool Chest R 


Strong Knife Wire Pliers ° 
LeatherPunch Hoof Hook 9 Lools % 
Swedging Awl Wire Cutter 
Screw Driver Screw Bit 
Alligator Wrench 


Each a strong, practical tool. 
As easily carried as a 3-blade 
knife, and has nomore parts. 
Length, 4in. Pliers and wire 
cutters are drop-forged tool 
steel—cut barbed fence wire as easily 
as 8-inch pliers. Blade is tempered cut- 










Elican 
Wunderknife 


lers’ steel. Each tool works independently. 

Once used, always carried by 

Electricians Railway Men Motorists 
Mechanics Horsemen Sportsmen 


Sent postpaid in U. S. for $1.75 (add 5c if insured). 
Highest quality construction, fully guaranteed. 


E-ican Specialty Co. ®7° Mefshants, Sank Bldg. 

















) JOIN JUNI 
PUT A 


AXIM Sven CER 


ON YOUR RIFLE 
FREE 
And get no end of FUN. It BOOK 
reduces noise, reduces re- SEND ki 
coil and steadies your aim. FOR IT Ss 


MAXIM SILENCER CO. 


91 Homestead Ave., Hartford, Conn. 


YOU NEED A RELIABLE 

STEFFEY MOTOR #0" St> BICYCLE 

Eas Converts it into a practical, 
t high grade motor-cycle that 
SS) will cost you less to operate 

iy | than a heavy machine. 

Write today and secure low factory prices. Send stamp 
STEFFEY MFG. CO. Dept. S, 5025 Brown St., Philadelphia, Pa. 
































KENNEBEC CANOES 


The “tumble home’ of the Kennebec makes 
this canoe absolutely safe for man, woman and 
child. Our 1919 catalog, sent free for the ask- 
ing, tells why. 

Kennebee Boat & Canoe Co. 90 R. R. Square, Waterville, Maine 


“DON’T SHOUT” 


“T hear you. I can hear now as well 
as anybody. ‘How?’ With 
§ THE MORLEY PHONE. 


I’ve a pair in my ears now, but 














ey are invisible. I would 
not know I had them in, myself, 
only that I hear all right. 
“The Morley Phone for the 


DEAF 


is to the ears what glasses 
are to the eyes. Invisible, 
comfortable, weight- 
less and harmless. Any- 
one can adjust it.” Over f 
ane hundred thousand sald. Write for booklet and testimonials, 
THE MORLEY CO., Dept. 797, Perry Bldg., Phila. 


Popular Science Mondily. " 
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" Gave the Chicks with a 
. Twofold Tank Heater 


BIT of farm management that 
has resulted in saving many 

nds of young chicks was devised 

and used by the Matt Schock family, 
of Linn county, Missouri. This useful 
tagem consists of a twofold use 
for the farm tank heater: for its 
‘ginal purpose in winter, and as a 
heater for the brooder-house in spring. 
An ordinary cast-iron tank heater is 
sunk into the earth floor of a rat-tight 
and rain-proof brooder-house. It is 
sink so deeply into the ground that the 
heat.is conducted upward and outward 
through the soil, rendering the floor of 
the brooder-house comfortably warm 
We chicks spend the coldest nights 
of May and June around this little 
heater without the need of bedding or 
eover of any kind,” says Mr. Schock. 
“They lie sprawled out on the ground 
in positions of evident comfort, and 
the wide circle that they form about 
the-heater narrows or widens, as the 
temperature goes up or down. We 
do not need a thermometer in this 





Give your chicks a stove in winter; 
they will reciprocate by growing fat 


brooder-house; we simply look in at 
night just before we go to bed, and if 
the circle of chicks has tightened up 
close to the heater we drop in another 
chunk'of wood; if the circle has wid- 
ened out three feet or so from the 
source of heat, we know the place will 
keep warm until morning.” 

This plan has been used successfully 
for four years. The brooder-house is 
8 by 12 ft., with a good shingle roof 
and a rat-proof foundation of concrete. 
There is no bedding even for the day- 
old chicks. 

Since this plan was first originated, 
no chicks have been lost from bowel 
trouble, for the warm earth seems to 
keep them in perfect condition. 

The earth floor is scraped clean every 
day, and occasionally clean new earth 
from field or garden is added. This is 
heated until it is thoroughly dry before 
the chicks are permitted to sleep upon 
it. The house accommodates one hun- 
dred and fifty chicks. —A. A JEFFREY. 


























Economy Insures Progress 


The Bell System has accumu- 
lated a reserve of $340,000,000 
to provide the necessary safe- 
guard to the business and _ to 
meet those emergencies caused 
by storm, fire and kindred un- 
controllable disasters. 


This reserve has been invested 
in the construction of telephone 
property for the benefit of tele- 
phone users. Neither interest 
nor dividends are paid on this. 
money. This fund works in 
extending and improving tele- 
phone service without cost to 
the public. 


Like a landlord whose care- 
fulmanagement has given added 
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@/ LONG 
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comforts and conveniences to 
tenants without raising the rent, 
the great efficiency savings of 
the Bell System have been used 
to build a better and broader 
service. Rate increases are, of 
course, necessary, but because of 
this economy the Bell System is 
not compelled to make such rate 
increases as have been made by 
other utilities and in other lines 
of business. 


Linking the crude telephone 


of forty years ago to the Bell 


System of today is a series of 
great accomplishments, both in 
theartand economy of telephone 
operation. 7 


= » AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System 


Universal Service 














Violin, Hawaiian Guitar 
Ukulele, Guitar, Mandolin, Cornet or Banjo 


Wonderful new system of teaching note music by mail. To first 
upils in each locality, we'll give a $20 superb Violin. Mandolin, 
Ghalele. Guitar, Hawaiian Guitar, Cornet or Banjo absolutely free. 
Very small charge for lessons only expense. We guarantee success 
or no charge. Complete outfit free. Write at once—no obligation, 


SLINGERLAND SCHOOL OF MUSIC, Dept. 402. CHICAGO, ILL. 








Build Your Own PHONOGRAPH 


It’s Easy With Our Help a 





A few hours interesting work 
saves many dollars and gives you 
a machine exactly to suit your 
ideals. We furnish motors, tone 
arms, case material, blue prints 
and full instructions. Plays any 
record. You can make fine prof- 
it building phonographs for your 
riends. 


















Write Today for Our Free 
Blue Print Offer 


Agents wanted for our 
ready built phonographs 


Choraleon Phonograph Co. 





















606 Monger Bidg., Elkhart,Ind. J 











DeForest’s New Catalog 


Illustrating 
and 
describing the 
very latest 
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Complete information regarding the De Forest 
“Unit”? Set, “Honey Comb” Coils (a radical de- 
parture from previous forms of apparatus), 
variable air and fixed condensers, wavemeters, 
variometers, detectors, etc. Will be sent upon 
receipt of 10c to defray postage. 


De Forest Radio Tel. & Tel. Co. 
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1391 Sedgwick Ave. New York City 























Typewriter Sensation 


















































































Free Trial 


Useas You Pay 


Only $4.00 
a menth 
‘until 
the 

low 

total 
price of 
$53.15 is paid, and the machine is yours 
This is absolutely the most generous type- 
writer offer ever made. Do not rent a 
machine when you can pay $4.00 a month 
and own one. Think of it—Buying a 
$100.00 machine for $53.15. Cash price, 


$50.35. Never before has anything like 
this been attempted. 


Standard Visible No. 10 


SMITH PREMIER 


Perfect machines, Standard -size, full 84 
character one motion keyboard. The 
entire line of writing completely visible at 
all times, has the tabulator, the two-color 
ribbon, with automatic reverse, the back 
spacer, ball bearing type bars, ball bearing 
catriage action, in fact every late style 
feature and modern operating convenience. 
Comes to you with everything com- 
plete; tools, cover, operating book and 
instructions, ribbon, practice paper 
—nothing extra to buy. You cannot 
imagine the perfection of this beauti- 
ful reconstructed typewriter until you 
have seen it. I have sold several thou- 
sand of these perfect latest style Model 
No. 10 machines at this bargain price and 
every one of these thousands of satisfied 
customers had this beautiful, strictly up 
to date machine on five days’ free trial 
before deciding to buy it. I will send it 
to you F.O. B. Chicago, for five days’ free 
trial. It will sell itself, but if you are not 
satisfied that this is the greatest type- 
writer you ever saw, you can return it 
at my expense. You won’t want to return 
it after you try it—you cannot equal this 
wonderful value anywhere. 


You Take No Risk—Put in 
Your Order Now 


When the typewriter arrives deposit with the ex- 
press agent $9.15 and take the machine for five 
days’ trial. If you are convinced that it is the best 
typewriter you ever saw, keep it and send me 
$4.00 a month until our bargain price of $53.15 is 
paid. If youdon’t want it, return it to the express 
agent, receive your $9.15 and return the machine 
to me. I will pay the returnexpress charges. This 
machine is guaranted just as if you paid $100.00 
forit. Itisstandard. Over one hundred thou- 
sand people own and use these typewriters and 
think them the best ever manufactured. 

The supply at this price is very limited, the 
price will probably be raised when my next ad- 
vertisement appears, so don’t delay. Fill in 
the coupon today—mail to me—the typewriter 
will be shipped promptly. There is no red tape. 
I employ no solicitors—no collectors—no chattel 
mortgage. It is simply understood that I retain 
title to the machine until the full $53.15 is paid. 
You cannot lose. It is the greatest typewriter 
opportunity you will ever have. Do not send 
me one cent. Get the coupon in the mails 
today—sure. 


HARRY A. SMITH, 306, 218 N. Wells St., Chicago 










H. A. SMITH, 306, 218 N. Wells St., Chicago, Ill. 


Ship me a No. 10 Smith Premier F. O. B. Chicago, as 
described in this advertisement. TI will pay you the 
$44.00 balance of the special $53.15 purchase price, at 
the rate of $4.00 per month. The titie to remain in 
you until fully pata for. It is understood that I have 
five days in which to examine and try the typewriter. 
If I choose not to keep it I will carefully repack it and 
return it to the express agent. It is understood that 
you give the standard guarantee for one year. 
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Home-Made Electrical Device 
Keeps Cigars Moist 


IGAR-STORE dealers will find the 
humidifier herewith described to 

be particularly efficient and demanding 
but little attention. Its construction 


PLAN DOUBLE CORD 


TO eae 





B ( METAL 
SIDE CONTAINER 


The ever necessary cigar humidi- 
fier can now be made by anyone 


may be varied to suit the taste of the 


builder. 


Procure a square tin can of con- 
siderable depth. A tinsmith will make 
this for you at small cost if there is no 
ean available. Copper plating will 
add to its appearance, although this is 
not necessary. Cut a wooden bar from 
a piece of stock, sandpaper and varnish 
it, and attach lamp-sockets thereto and 
connect in parallel by double-insulated 
copper wiring. Connecting this appa- 
ratus to the show-case will, of course, 
depend upon its construction, but long 
brass screws will give the best service. 

Fill the container with sufficient 
water to immerse the lamps, and the 
apparatus will be ready for use. 

The lamps are turned on at inter- 
vals, heating the water sufficiently to 
keep the cigars as moist as is neces- 
sary.—HERMAN NEUHAUS. 


A New Automatic Starter for 
the Motor 


OME types of starters for motors 
employ the solenoid arrangement, 
illustrated diagrammatically in the ac- 
companying illustration, while others 
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Connections of this solenoid - operated 
motor starter all lead to a master switch 


consist of a series of contractors or 
automatically operated switches, which 














are arranged in sequence to cut out the 
108 


motor jp. 


Where a solenoid-operated starter 


similar to that illustrated is em 
-a master push-button or switeh es 


is 


to complete the control cirey; 

an auxiliary switch. Thess through 
matic auxiliary swite 
the circuit will be com 

the plunger solenoid. pos — 
case, the solenoid is energized, pullin 
the core or plunger up into it, thus 
cutting out of the motor circuit, as the 
plunger rises, the graduated resistance 
units of the starting rheostat. 


When the auto. 
h is thus closed 


This being the 


Attached to the plunger is 9 


piston, movable in a dash-pot, as 
shown. Thus the core is prevented 
from rising suddenly and cutting 
out the starting resistance with too 
much rapidity.—PETER J. M. Cuutz, 


Another Way of Foiling the 


Automobile Thief 


7 ‘HERE are many ways and means 
used to prevent the automobile 
thief from registering satisfaction, but 
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FIG2 DISTRIBUTER 
KEY 


The “‘port of missing cars’’ will be minus 
a few automobiles if this idea is adopted 


the simplest and most practical I have 
ever seen is the following. 

In the same garage where I stored 
my car there were a number of other 
cars of the same make and model. I 
discovered that if for any reason the 
other cars were out of order some of 
their owners would at times use my 
machine without my knowledge or 
permission. 

At first I tried to prevent this by re- 
moving the distributor switch or key, 
but they soon learned to substitute 
their own. 

One day I thought out a remedy that 
worked to perfection. I took out the 
distributor-shaft, and milled a small 
keyway in the flat in the manner shown 
in the sketch, the keyway slightly out 
of center. Into the keyway I fitted a 
small key about 1/16 in. wide and high. 
I then drilled and filed a corresponding 
keyway in the distributor-key. Now 
the other fellows cannot use their keys 
on my machine, because they do not 
fit.—JoE V. RomicG. 
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COMFORTABLE—COMPACT 


Forconvenience,strength andcom- 
fort—on camping trips, for porches 
or extra furniture for the home 
—you will find nothing better than 


GOLD MEDAL 


FOLDING FURNITURE 


Made of specially selected hard- 
woods, three finishes, covered with 
highest grade heavy duck or carpet 
as you prefer, all joints reinforced 
with steel plates riveted on. 

Write for catalog showing cots, 
chairs, tents, etc. 


Gold Medal Camp Furniture Mfg. Co. 
Dept.7 Racine, Wis 















]eW PEK pays] 
Black Beauty 


Don’t buy an ordinary bicycle. 
Get the Black Beauty—factory 
direct; wholesale price. Magni- 
ficent wheel, Strongest, raciest in #R¥} 
all cycledom. Five-year guarantee. 

18 Exclusive Features 
See the wheel before paying a 
cent. Get our Catalog; select @ayg 
your model. 20 Styles. Weship 
at our own risk. Keep or return. 
No waiting to save up money, 
M pay—small amount 
on acceptance, then $1 a week. J 

H Get our fac- i 
Sundries tory prices ee x mr | 
first. Lowest in the country. ‘ ei NI: 
Tires, lamps, horns, etc. Every- \ x} " 
thing for cyclists. Free Sundries Catalog. Yj} } \ 
HAVERFORD CYCLE CO. |i) \ 
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Mi \ 
Dept. G63__ Philadelphia \) 


BeautifulNew \ 





















Catalo G in colors 





\After ten years test by thou- 
sands of = users, Brictson 


ri 
PneumaticTireshavesolved 
spnoumatic tire problem, 


pg renee ely — 
again punctures, blow- 
.skidding, 
cia 


TRY "EM AT OUR EXPENSE 
Make us prove it. Don’t pay if 
not satii le rite for 
details of most liberal, convineing 
“*Free Trial’’ plan ever offered. 
Sent with ill ted 
The Brictson Mfg. Co. Dept. 134- 
619 W, O. W. Bidg., Omaha, Nebr. 














Don’t Wear 
a Truss 


Brooks’ Appliance, the 
Modern scientific invention, the 
wonderful new discovery that 
relieves rupture, will be sent on 
trial. No obnoxious springs or ios 

pads. MR. C. E. BROOKS 


Brooks’ Rupture Appliance 


Has automatic Air Cushions. Binds and draws 
the broken parts together as you would a broken 
limb. 0 salves. No lies. Durable, cheap. Sent 
on trial to prove it. Protected by U. S. patents. 
Catalog and measure blanks mailed free. Send 
Dame and address today. 


BROOKS APPLIANCE CO., 255B State St., Marshall, Mich. 

















Two Ways of Starting 
Induction Motors 


HERE are two methods of starting 
induction motors in general use. 
For smaller motors, above 5 h.p., the 
method shown diagrammatically in Fig. 
1 is more often used. 
The amount of reactance in each line 
can easily be adjusted by connecting 
points on the auto-transformer. The 


Adj. rotor resistance , 














eh. 5 
Rotor 
winding 





Auto Transformer ; 
Fig.1 Fig.2 


This diagram shows the simplicity 
in the arrangement of the wiring 


greater the value of the reactance 
placed in the circuit, the slower will be 
the starting speed of the motor. 
When the motor gets up to speed, the 
switch is thrown up, allowing full- 
line voltage directly on the motor. 

Another method, commonly used for 
the larger types of induction motors, is 
illustrated in Fig. 2. This method 
consists of inserting resistances in the 
rotor circuit, so proportioned that the 
starting power of the motor will be just 
as great with it in circuit as without it. 
This is useful where heavy starting 
power is desirable. 


Transferring Dimensions by 


a Useful Method 


WING to the peculiar form of some 
castings or other articles that are 
to be measured, it is sometimes found 
impossible to transfer a dimension with 
ordinary calipers. In such cases the 
dimension may be obtained by moving 
one of the caliper legs to one of the inch 
marks on a steel scale or rule, as shown 
in the accompanying sketch. 

The calipers can then be withdrawn 
and applied to the scale. This number 
of inches originally taken is then de- 
ducted from the total amount, thus 
giving the required dimension. 








A device that will give the same 
results as the most intricate caliper 
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Finger Print 


Detectives Wanted 
















































EN are wanted by the govern- 

ment, police departments, corpo- 

rations, banks, institutions and 
individuals—these men must be trained 
Finger Print Men—men who have made 
this work a profession. 


Big Salaries 


and big rewards go to these experts be- 
cause they solve mysteries that baffle the 
most experienced ordinary detectives. 
The finger print clew is one that cannot 
fail because no two people in the whol: 
world make the same mark. 


You Can Succeed 


in mastering this fascinating, big money- 
making profession by studing im your 
spare time at home. Common school 
education is all you need. A brilliant 
career is before you. Finger print experts 
travel everywhere, see the country, live 
in the best hotels and have all expenses paid. 
There is a crying need for such men right now. 
This profession is not crowded. Get started at 


once—right now—and be one of the big men in 
the field. Get our free book today. 


Mailthe Coupon 
Right NOW ! 


Fill in this coupon and mail it right now. This ’ 
may be the big opportunity of your life, so don’t 
waste another minute. hen you send the 
coupon we will send you our 


Free Finger Print Book 


Tells you all about finger prints—the big oppor- 
tunities in this profession, and everything you 
want to know about it. Send the coupon now. 


University of Applied Science 
eva ameq 


= 
Desk A120, 1772 Wilson Ave., Chicago 


Please send me Free Book on Finger Prints and 
full information about your course study. 











890to°250 aMonth 





L 
| FreeBool Tells How 


Trained men are in big demand at 
good salaries by the Signal De- 
partment of every large railroad 
in the United States. 


Today the opportunities are bigger and better than ever. 


RAILROAD SIGNAL MEN 


are urgently needed at salaries ranging from $90 up to $250 a 
month. e training necessary to get started in this fascinating 
work can be easily acquired at home by any ambitious man. 

Write today for Free Book. Get all the facts before you, 
Learn about the big positions open throughout the United States. 
Learn all about_our big special free outfit. Write a letter or 
postcard or send coupon now. 


DEPARTMENT OF SIGNALING 
1810 Wilson Ave., Room A120, Chicago 
—_— ee ee ee pe GP 
DEPARTMENT OF SIGNALING 

1810 Wilson Ave., Room A120, Chicago 


Please send me absolutely free and prepaid. without obliga’ 
me in any way, your new book on Signal Engineering. Also 
the facts on this profitable work and your Special Free Outfit. 









































SPECIAL NOTE —If you join the Army or Navy before complet- 
ing your course, all payments will be postponed until you return. 















-ITIWILL MAKE You 
AN EXPERT WIREMAN 


<< Send for it 
: to-day 







"363 
pages 
illustrated 


The National Authority for 25 Years 


This year’s edition contains all the latest under- 
writersrules. 52 of the latest and simplest tables 
which show, at a glance, just what size of wire 
is needed for any kind and size of lighting or 
motor installation, for any voltage, current and 
drop desired for any system, Dtrect Current, 
Alternating Current, single, two or three-phase. 


How to install and operate generators, motors 
and every kind of wiring device with diagrams 
of connections. Special chapters on illumina- 
tion, House Wiring, Electrical Units and their 
Equivalents. The latest lamp data. Proper 
symbols to use to indicate outlets, etc., etc. 


Leather cover — pocket-size 
Sent postpaid on receipt of $1.50 


H.C. CUSHING, Jr., 6 W. 40th St., New York 


















































PATENTS 


F YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 





All communications are strictly confi- 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Book on Patents 
is sent free on request. This explains 
our methods, terms, etc., in regard to 
Patents, Trade Marks, Foreign 
Patents, etc. 


If you are a reader of the 


SCIENTIFIC 
AMERICAN 


ou are probably aware of the 
act that it has a special appeal 
to the inventor. Each issue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Patent Office and the courts 
* are considered in its columns. 


MUNN & CO. 


SOLICITORS OF PATENTS 
683. Woolworth Bldg, NEW YORK 


and 


624 F Street, WASHINGTON, D. C. 























Its Oddity Does Not Make 
It Impracticable 


PORTABLE hog-house, fash- 

ioned like a tent for summer 
camping, and transported from place 
to place by means of a chain and single- 
tree, is the latest oddity in hog-house 
construction. Its quaintness, how- 
ever, does not argue against its practi- 
cability. The farmer may construct 
this A-shaped home for piggy in his 
own back yard with the proper specifi- 
cations and material. 

It should be built of 1-by-12-in. 
plank. The opening should face south. 
The floor is 8 ft. wide and 6 ft. from 
front to back, nailed to three runners 
or skids. The skids may be built of 
lumber or poles 6 in. in diameter and 
flattened on one side, to which the 
floor is nailed. A hole bored through 
the front end of the outer skids will 
give access to the chain and single- 
tree, to which a horse or team is 
hitched. 

A piece of 2-by-4-in. material sup- 
ports the outer edges of the top of the 
floor to prevent the house from spread- 
ing at the bottom. 

The sides of the house are built of 
six pieces of 1-by-12-in. plank 8 ft. 
long, nailed to a piece of 2-by-4 lying 
flat 9 in. from the top of the plank, 
another 314 ft. from the top, and a 
piece of 2-by-8 nailed edgewise 11 in. 
from the bottom. A right-angle block 
of 2-by-8-in. will serve as braces at 
each end of the under side of the house. 

The long piece of 2-by-8 will serve 
as a “safety first’? measure for piggies 
whose careless mother would just as 





Hitch Dobbin on to this pig-pen and it 
can be conveniently hauled anywhere 


soon flop down on her brood as in a 
puddle of mud. 

The materials required are 13 pieces 
of 1-by-12-in. by 16 ft. for the sides, 
back and floor of house; 9 pieces of 
16-ft. batten; 3 pieces 2 by 4 in. by 12 
ft. for the framework; 2 pieces 2 by 8 
in. by 12 ft. for the rail or guard; 1 
piece 1 by 6 in. by 16 ft. for the 
saddle-boards; 3 poles for skids; nails. 
The cost will probably be about twelve 
dollars. 

The advantages of a portable hog 
house are apparent. “The house can 


easily be moved from spot to spot, per- . 


mitting the ground underneath to keep 
in a fertile condition. The pigs enjoy 
being moved about and reciprocate by 
taking on flesh.—S. R. WINTERS. 
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19 Jewel 


Adjusted 


—To Positions 
—To Temperature 
—To Isochronism 








16 Size Thin Model 
=—25 Year Gold Case 
—Double Roller 
—Solid Gold Settings 


r-Send No Money! 


Ask For It On Approval 
You don’t risk a cent. If you send 
your name and address now (postal 
will do), we will place this superb 
19 Jewel in your own hands for free 
examination. You will then know 
that itis the kind of a Watch you want—a 
real Watch of Railroad quality. Now is the 
time to own one at our Special low price and 


easy terins, and to prove all we say, we will 
send it on 


30 Days Free Trial 


You take absolutely no chances, 
Our Special Price is rock-bottom. 
We guarantee to refund your money if you 
can beat it for spot cash. Our 20 years ex- 
perience and ‘arge volume o: business ena- 
bles us to make this remarkable fferto wage 
earners everywhere and throw ia our éasy 
terms for good measure. But this Special 
Offer will not last always. The price may 
goup. Thefactory guarantees it will not go 
down. So wzite today for our 


FREE Catalog and full infor- 
mation on this Big Special 
Offer. Remember, we sell all kinds of 
Watches and Diamonds on easy payments 


but if you want this superb 19 Jewel at this 
month’s bargain price, act now. 


HARRIS-GOAR CO, cansis iin. 


We Advertise 


AN EASY WAY TO 
MAKE MONEY <=: 


content to 

al Se independent. Gp in the Mae 

on a small salary. e independent. in the tire re- 
airing business. One man says “I made $60.00 the first 
Bay.” Others average $200 to $500 a month. ‘/ery little 
capital needed. Jobs plentiful. Every motorist a pos- 
sible customer. No experience needed. We teach you. 


SHALER Tire Repair Outfit 


Improved Wrapped Tread Method Be 
Used by Tire Manufacturers 

Does as nen work as the big high 
priced vulcanizing outfits. A boy 
can use it. It’s the only vulcanizer 
that has Automatic Heat Control,and 4 
can’t undercure or overcure a tire. { 
Requires no watching or regulating. 


FREE Beok 


**How to Open a Tire Repeir Shop.”’ 
It tells how to make big money. 
Don’t delay. Write quick. 


C. A. SHALER CO. 
2105 Fourth St. | Waupun, Wisconsin 
























Buy 
Big Saving or rent 
one of my rebuilt-like-new Stand- 
ara Visible Underwood Type- 
writers, fully guaranteed. Equip- 
d with back spacer, two-color 


ribbon, tabulator, automatic ribbon 
reverse, etc. Looks, writes and wears 
like new. Try one for 10 days FREE. 
Pay only when fully satisfied. Easy 
terms, big discount for cash. - earn 
y plan. 
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using. Tools should be sharpened 





















How to Give the Proper Care 
to Oilstones 


: IKE many other things, an oilstone 
‘T, can be ruined by wrong treat- 
ent and lack of care. 
ae are three objects to be 
attained in taking good care of an 
oilstone: First, to retain the original 
life and sharpness of its grit; second, 
to keep its surface flat and even; third, 
to prevent it from glazing. 
To retain the original freshness of 
the stone, it should be kept clean and 
moist. If an oilstone remains dry 





mechanic and their proper care 
leads to efficiency and economy 


or exposed to the air for any length 
of time it will harden. A new natural 
stone should be soaked in oil for 
several days before using. If an oil- 
stone is kept in a dry place, it should 
be placed in a box with a closed cover, 
with a few drops of fresh, clean oil 
left on it. 

To keep the surface of an oilstone 
flat and even simply requires care in 


on the edge of the stone as well as on 
the middle to prevent wearing down 
unevenly, and occasionally the stone 
should be turned end for end. To 





restore a flat, even surface, grind 
the oilstone on the side of a grindstone 
or rub it down with sandstone or an 
emery brick. 

To prevent an oilstone from glazing 
requires merely the proper use of oil 
or water, either of which floats the 
particles of steel that are cut away 
from the tool, thus preventing them 
from filling in between the crystals 
and causing the stone to glaze. 

Oil should be used on medium- 
and fine-grained natural stones and 
artificial stones. The dirty oil should 
be wiped off. the stone as soon as 
possible after using it. This is very 
important, for if left on the stone the 
oil dries in, carrying the steel dust 
with it. Cotton waste is one of the 
best things to clean a stone with. 

Should the stone become glazed 
or gummed up, a good cleaning with 
gasoline or ammonia will usually 
Testore its cutting qualities; but, if it 
does not, scour the stone with loose 
emery or sandpaper fastened to a per- 
fectly flat board. Never use turpentine 









“Tm as Good a Man as Jim!” 


“They made him manager today, at a fine increase in salary. He’s the fourth 
man in the office to be promoted since January. And all were picked for the 
same reason—they had studied in spare time with the International Correspondence 
Schools and learned to do some one thing better than the rest of us. 


“T’ve thought it all out, Grace. I’m as good a man as any one of them. All 
I need is special training—and I’m going to get it. If the I. C. S. can raise other 
men’s salaries it can raise mine. If it can bring a better home with more com- 
forts to Jim and his family it can do it for us. See this coupon? It means my 
start toward a better job and I’m going to mail it to Scranton tonight!” 


Thousands of men now know the TD INTEBNATIONAT 07 ne tna 
joy of happy, prosperous homes be- " INTERNATIONAL CORRESPONDENCE SCHOOLS . 
cause they let the International Cor- BOX 7638, SCRANTON, PA. 


: Explain, without obligating me, how I can qualify for the posi- 
respondence Schools prepare them in [ tion, or in the subject. before which] mark Xe 


spare hours for bigger work and C)ELEOTR 10aL ENGINEER 
5 ; Electric Li 
better pay. You will find them in ond - ~ meamata 


Electric Wiring 
offices, shops, stores, mills, mines, 





SALESMANSHIP 
ADVERTISING 
Window Trimmer 


Telegraph Engineer Show Card Writer 


‘ Telephone Work Sign Painter 
factories, on railroads — everywhere. MEOHANIOaL ENGINEER Railroad Trainman 
re ae a ee 
’ ) achine Shop Practice artoonin 
Why don’t you study some one Tostaaher BOOKKEEPER 


thing and get ready for a real job, at 
a salary that will give your wife and 
children the things you would like 
them to have. 


| Gas Engine Operating 
OIVIL ENGINEER 
Surveying and Mapping 
| MINE FOREMAN OR ENGINEER 
STATIONARY ENGINEER 
| Marine Engineer 
r E ye Ship Draftsman 
You can do it! Pick the position [ ARCHITECT 


Stenographer and Typist 
Cert. Public Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 

Common School Subjects 
Math ematics 

CIVIL SERVICE 
Railway Mail Clerk 

AUT OMOBILE OPERATING 
Auto Repairing 


° 3 Contractor and Builder 
you want in the work you like best Architectural Draftsman 
and the I. C. S. will prepare you for 
it right in your own home, in your 


Concrete Builder 
Structural Engineer 
PLUMBING AND HEATING 


. Sheet Metal Worker Navigation Spanish 
spare time — you need not lose a day Textile Overseer or Supt. AGRICULTURE {a wrench 
or adollar from your present occu- CHEMIST Poultry Raising §( Italian 


pation, Name 


Presen’ 


t 
Occupatior. 


Street 
and No 





Yes, you caz do it! More than 
a million have done it in the last 
twenty-eight years. More than 
100,000 are doing it right now. Join 
them without another day’s delay. 
Mark and mail this coupon ! 








City State 


Canadians may send this coupon to 
i Correspondence Schools, Montreal, Canada 





Internati 














on an oilstone.—F. H. SWEET. 
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L 
YS! Drafting 


Employers everywhere are looking for skilled drafts- 
men. They are offering good salaries to start with 
splendid chances for advancement. Drafting offers 
exceptional ee to a young man because 
drafting itself not only commands good pay, butit 
is the first step towar.4 success in Mechanical or 
Structural Engineering or Architecture. And 
z drafting is just the kind of work a boy likes. 


eH. 





— ee eee ee ees eee TEAR OUT HERE © ee cee ee oe oe 


INTERNATIONAL, CORRESPONDENCE SCHOOLS 


Scranton. Pa. 
Explain fully about your course in the subject marked X : 














- é “ ; MECHAN’L DRAFTING Electrical Engin’g [[J)BOOKK’G 
You can easily learn drafting right at home in fstrvorn pRA¥TING [Mechanical Engin’g§_)Stenograp'y 
e6pare eae Hed 28 —_ i on — api DRAFTING ~s Eagincering igh arvisn 
respondence Schoois have been giving boysjustthe |JELEOTRIO'L DRAFTING {| jStationary Engin’g - MailSer. 
training they need for success in Drafting and more ee np bo po AY eer 
than 200 other. subjects. Thousands of boys have “RD . 4 
: ss. BOILERM’R DRAFTING §_ ADVERTISING Illustrating 
stepped into good positions through I.C.S. help. | Aprin@e pRaFTING ClSalesmanship \Farming 
Let the I. C. S. help you. Choose the work you like. best 
in the coupon, then mark and mail it. This doesn’t obligate Name 
ha in the least and it may start you on a successful career. 
his is your chance. Don’t let it slip by. Mark and mail this 
coupon now. Address poe 
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They replace steel 
phonograph needles! 


ONORA Semi-Permanent Sil- 
vered Needles are for use on 
ALL MAKES of steel needle rec 
j ords. They play 50 to 100 times, 
iH mellow the tone, are more eco- 
} nomical, more convenient, save con- 
stant needle changing, and increase 
the life of the records. 


.. THE INSTRUMENT OF QUALITY 
§ CLEAR AS A GELL 
iif Semi-Permanent Silvered 


NEEDLES 


Study these microphotographs, Fig. 
A shows an ordinary steel needle 
after playing one record. Notice 
that the point is worn off. Fig. B 
shows Sonora Needle after playing 
onerecord. No wear is perceptible. 
Fig. C shows Sonora Needle after 
playing over 50 records. Needle 
has worn down but is still in splen- 
did playing condition. 

3 Grades: Loud — Medium —Soft 

30c per card of 5. In Canada 40c. 


! Sample Sonora Needle 
will be sent FREE on 
© request. Write for it 

today. Note how many times it plays. 


Souora Phonograph Sales 
Company, Inc. 
GEORGE E. BRIGHTSON, Presivent 
279 Broadway, Dept. Z, New York 
Toronto: Ryrie Building 


CAUTION! Beware of similarly con- 
structed needles of inferior quality 








~ ELECTRICITY MADE SIMPLE 4.,22%::.2°"%,,,:°% 
lain and understandable. $1.00 Pos 


id. 
opular Science Monthly, 225 Wy, 39th St., New York 





































ENUS 
PENCILS 


The largest selling 
quality penct: 
in the world 


17 black degrees 
and 3 copying 


IN every profession, 
business and trade 
the Famous VENUS 
Pencils are minimiz- 
ing labor and adding 
to the speed, facility 
and accuracy of the 
work performed by 
them, because each 
Pencil embodies Per- 
fection. 


SPECIAL 14c OFFER 
Send 14 cents for three trial 
samples mentioning degrees. 
After you find how perfect 
VENUS Pencils are buy 
them of any dealer. 


American Lead Pencil Company 
246 Fifth Avenue, New York 




























and.Clapton, London, Eng. 




















Big Power in the Old Kitchen Boiler 


By H. W. Hahn 


LTHOUGH numer- 
ous articles have 
appeared at various times describing 
the construction of all kinds of small 
steam-engines, the description of a 
good boiler for practical engines has 
been neglected. 

Anold discarded kitchen 
boiler or hot-water tank 
can be used advanta- 
geously for this purpose, 
and should be about a foot 
in diameter and five feet 
long. By using a long 
fire-box it takes only a half 
hour to get up steam, and 
a boiler of this size will 
provide a plentiful supply 
of water and steam, 
enough for a half day’s 
run, with only one filling 
of water. 

Make the fire-box of 
galvanized or black sheet- 
iron, about 14 ft. shorter 
than the boiler length and 
about 2 in. narrower than 
the diameter. Provide a 
door at one end, as well as 
aciean-out door below this 
and a hole for a stove-pipe at the other 
end. The wires are to be drawn up 
after the boiler is placed in the cradled 
shape, to keep the sides tight against 
the boiler, as they tend to bulge when 
the fire is hot. 

The boilers usually have two holes in 
the top, two in the bottom, and one in 
the side. These should all have plugs 
screwed into them, and then they can be 
tapped out for smaller fittings. If 
there are any other holes in the 
boiler, these should also be tapped out 
very carefully, because the metal is 
not very thick. 

A good ar- 
rangement of 
fittings is shown 
in the lower 
illustration. The 
steam-gage can 
be a second-hand 
one; it can even 
be omitted and 
the pressure de- 
termined ap- 
proximately by 
the safety-valve. 
When admitting 
water through 
the valve in 
front, always re- 
move the weight on the safety-valve, 
and also open the valve near the 
engine-valve. Never add water while 
there is pressure up, and never let the 
water-level get low. In case it should 
ever get too low, draw the fire and 
open all the valves. We have had the 
steam-gage register its limit, fifty 
pounds, but the best pressure is 
around twenty-five, because the water- 
glass fittings will leak pretty badly at 
forty or fifty pounds. 

The safety-valve can be made from a 
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JOINTS 
The 


TEAM GAGE 
STE . 





safety-valve pre- 
vents the boiler from ,ex- 
ploding; it is easily made 


VALVE 
(VALVE TO ENGINE 





This boiler will do as efficient work as 
any of the high-priced manufactured kind 


F opular Science M. 


short pipe screwed j 
an elbow. Dress off = 
a fine file one end, but leay 


e 
threads so a cap can be pct 4 
This forms the valve seat, and should 
be perfectly smooth. Cut out a disk 
of a diameter that will easily slide into 
the cap, screw a stem into 
the disk, and flatten the 
end for a small bolt. Three 
or four holes are drilled 
in the sides of the cap to 
allow for escaping steam 
when the valve lifts, and 
one hole is drilled in the 
center of the cap to let 
the valve-stem fit loosely, 
Strap-iron is used for the 
arm, clamp, and link. 

The notches for the 
‘weight can be placed ag 
desired, depending on the 
weight used. The area of _ 
the exact inside diameter 
of the pipe must be ¢al- 
culated from the formula, 
the area equaling the di- 
ameter squared, divided 
by 4 and multiplied by 
3.14. 

For example, say the diameter is 
exactly 14 in., then we have 1% times 
14, which is 14, and 14 divided by 4 
equals 1/16. Then 1/16 times 3.14 ig 
a little less than .20 sq. in. Now sup- 
pose the pressure on the disk is 5 lbs, 
per square in., then, as the disk is but 
115 sq. in., the steam pushes up on the 
arm with a force of one pound. We 
will say that the arm-hinge hole and 
the hole for the stem-bolt hole are 1 in. 
apart, so to balance a 14-lb., weight 
the weight will have to be 2 in. from 
the arm-hinge. 

In a similar way, if the weight is 6 in. 
from the hinge, 
then we have 6 
times 14, or 3; 
dividing by 1 is 
3, and multi- 
plying by 5 is 15 
pounds pressure 
in the boiler. 
With a 1-h. 
weight 6 inches 
out, the pressure 
would be 30 
pounds. The 
pressure can be 
found within 1 
Ib. by making 
the notches at 
certain distances from the hinge and 
finding the point where the valve just 
blows off. 

The water-glass can be made as 
shown in the sketch. The caps have 
holes drilled in them to let the tube 
slip through loosely, and the elbows 
should be large enough to let the tube 
slip loosely into it, too. Some string 
or packing is then wrapped around 
the tube, the cap is screwed on care- 
fully, and your home-made steam- 
engine is complete. 
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First Aid to the Leaky 
Water-Pipe 


HERE are two neat and prac- 
é§ tical ways of temporarily stop- 
ping a leak without the use of solder. 
The first and most durable is as 

WS: 
ag off the water in the cellar, 
and open the faucets, letting the water 
in the pipe run off; then wipe the pipe 
thoroughly dry all around the hole. 
If there be any rough edges, tap them 
smooth with a hammer; then cut a 
patch out of thin, tough paper about 
Y in. larger all around than the hole. 

Next, coat one side of the paper, and 
also the pipe, with shellac, and while 
they are both still wet put the patch 
on, being sure that it lies smooth and 
that all possible chance of the water 
leaking out is prevented by the shel- 
lac. Apply a thin coat of shellac 
on top of the paper and around it 
on the pipe, as in Fig.1. Then let it 
ary. It will not take long, as shellac 
gets very quickly. 

“After the shellac is dry, take a 
piece of old cotton cloth and tear it 











FIG. 3. 


A leak in a water-pipe, whether caused 
by wear or freezing, is very annoy- 
ing, but you can remedy it yourself 


into a long, narrow bandage about 
1 in. wide, and begin wrapping the 
pipe, about 114 in. to the left of the 
patch (Fig. 2). Before covering the 
patch give it another coat of shellac. 
Let the shellac extend beyond the 
patch on all sides; then, while the 
shellac is still wet, continue bandag- 
ing over it. Fasten the end of the 
bandage with shellac or adhesive 
tape. The tape may also be used for 
the bandage if you prefer. When the 
last coat of shellac is dry, you may turn 
on the water without fear, for you have 
a repair that will be absolutely water- 
tight and that will last for some time. 
Another method (Fig. 3), not so 
durable, but useful in an emergency 
if no shellac is at hand, is to use 
ordinary melted candle wax in place 
of the shellac. Only, in this case, 
when the patch is put on the pipe 
must be warmed to keep the wax 
from setting too quickly; then band- 
age as described.— ALBERT E. JONES. 








not the name of a thing, 


but 


the mark of a service 














MAZDA is the trademark of a 

world-wide service to certain 

. lamp manufacturers. Its pur- 

“Not the name of a thing Pose is to collect and select scientific and 
but the mark of a service’? | Ptactical information concerning pro- 
gress and developments in the art of in- 

candescent lamp manufacturing and to 

distribute this information tothe com- 


panies entitled to receive this service. 


MAZDA Service is centered in the 
Research Laboratories of the General 
Electric Company at Schenectady, N.Y. 
The mark MAZDA can appear only on 
lamps which meet the standards of 
MAZDA service. It is thus an assurance 
. of quality. This trademark is the prop- 
@® AMAZDALamp forevery purpose erty of the General Electric Company. 
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RESEARCH LABORATORIES OF GENERAL ELECTRIC COMPANY 








KEEN-KUTTER 

this trade-mark helps 
Spy you to buy confi- 

Trade-Mark AY dently with the 
on knowledge you are 
ea getting the best 

Tools and , 7. , * that’s made. When 
: ai you look for—and 

Gutlery — CUTLERY fnd — the KEEN 
TOOLS KUTTER trade- 

mark, you can be 
sure that you are 
buying an article of 
the highest quality. 


Look for 7 7 





“The recollection of 
QUALITY remains 
long after the PRICE SIMMONS 


is forgotien”’ HARDWARE 


E. C. SIMMONS. COMPANY 


Trade Mark Registered 
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51¢ 500K ne $ 
DOcwx PLUMBING 
& HEATING cost 


Send for our big instructive 256 
ge well- bound Handy - Man 
k Catalog. Every Home 
Owner, Contractor, Electrician, 
Farmer, Factory Manager, etc., 
needs it. Shows over 10,000 
Fixturesand Supplies in plumb- 
ing and heating at wholesale. 
ws how to save skilled 
labor, hard work and unneces- 
sary material by 


Our New Cut-to-Fit Method 


This wonderful book helps you 
select and install the proper 
Plumbing, Water Supply Sys- 
tem, Hot Air, Water or Steam 
et .Besides being our 

olesale Catalog it has many 
practical plans, diagrams, sketches, elevations, etc., 
showing how to do the work this newer, cut-to- 
fit way. Any handy man with a few tools can 
easily. do his own installing with the aid of this 


New Handy-Man Book 


We have spared no effort and 
have gone to a great expense 
to compile this valuable book. 
With economy still a neces- 
sity, it would be unpatriotic 
to send this expensive book 
broadcast to non-interested 
parties. Therefore, werequest 
a temporary de; it for each 
copy of 25c which we refund 
on first order, or we send our 
Bargain Bulletin FREE. 


Address Today 
Hardin-Lavin Company 
, 40 years at 
4526-36-€ Cottage Grove Avenue 
Chica 


¥ 











go 
$500,000.00 plants behind our 
guarantee 
























Your Investment 
Opportunities 


under the 


Reconstruction Period 


The foundations of many fnture for- 
tunes are being laid through the judicious 
purchase of dependable securities at 
prevailing low prices. Every indication 
points to higher levels for meritorious 
stocks and bonds: 

A twenty page publication issued 
fortnightly citing unusual opportunities 
in the stock market, free upon request. 
Write for 4-PS., including our copy- 
righted booklet describing ‘‘The Twenty 
Payment Plan,”’ the original easy-pay- 
ment method of acquiring good values. 


CLATTERY'®G 
Investment Securities 
40 Exchange Place, New York 
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by Willliam H. Walling, A. M., M. D. 


imparts in a clear wholesome 
way, in one volume: 





Knowledge a Father Should Have. 
Knowledge a Father Should Impart to His Son, 
Medical Knowledge a Husband Should Have. 


Knowledge a Young Woman Should Have. 
Knowledge a Young Wife Should Have. 
Know a Mother Should Have. 
Knowledge a Mother Should Impart to Her Daughter. 
postpaid Medical Knowledge a Wife Sheuld Have. 


Write for “Other People’s Opinions’’ and Table of Contents. 
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PURITAN PUB. CO., 766 PERRY BUILDING, PHILA., PA, 














CLEARTONE PHONOGRAPHS 
$4.00 to $200.00 Retail 5 

Our Sundry Dept. offers Needles 45c. per thousand, 
in lots of $00,000. Motors $1.35 to $14.75 each. Tone 
Arms and Reproducers $1.30 to $5.75 per set, Main 
Springs 20c. to 90c, each. Records, Needles, Sap- 
phire Points and Parts at reasonable prices. 
Write for our 84 page catalogue, the only one of its 
kind in America, illustrating 33 different stvles of 
Talking Machines and over 500 different Phono- 
graphic Parts, 

LUCKY 13 PHONOGRAPH COMPANY 

Export Dept. 46G, E. 12th St., N.Y., U.S.A. 








NCE I had the 
pleasure of witness- 
ing a rather unique stage illusion in 
which a ghost was made to appear 
and fight a duel. 

The, plot deals with two men who are 
twins. In a quarrel one of them is 
killed by his brother, who disposes of 
the body in the dead of night. This is 
shown in the first act. The war begins, 
and the living brother is sent to the 
front. Several months pass, and the 
soldier returns from the trenches. He 
arrives at his home at midnight, and is 


about to enter the house, when the 
ghost of his dead brother appears in the 
doorway. He calls, but receives no 
reply. Swords are drawn, a duel is 
fought, and the ghost kills his adver- 
sary and vanishes. 

During the entire action of the duel 
the sword of the living brother passes 
through the figure of the ghost with 
absolutely no effect. The ghost ap- 
pears to be only a thin vapor, while the 
body of the living brother is clearly 
seen through the ghost’s body. 


How It Is Done 


The duel is brought on the stage ina 
rather dim blue light so as to carry out 
the effect of its being late at night. 

Part of the stage or trap at the 
curtain line is removed, this not being 
perceptible to the audience. Beneath 
the stage is placed a stereopticon ma- 
chine, as shown in the illustration. 
The wall in back of the figure is draped 
in black cloth. The character beneath 
the stage dresses in white, duplicating 
the costume worn in the first part of 
the play by the dead brother. A sheet 
of plate-glass is placed at an angle 
leading from the opening in the stage 
to the borders overhead, continuing to 
the center of the stage where the action 
takes place. 

At rehearsal the spaces on the stage 
are marked. The space beneath the 
stage is also marked to correspond with 
that on the stage. All the cues are 
taken from the music played during 
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A Ghost that Fought a Duel 


By Harry Marcelle 


Popular Science Monthly 


the duel. When hi 

; is given the brother i. 
white steps beneath the open stag 
The light is then thrown on him fe" 
the stereopticon, his image appédiien 
reflected in the glass. Every ane 
ment that is made by the pe dee 
beneath the stage is followed by vd 
performer on the stage. This is, - 
course, rehearsed thoroughly before. 
hand, otherwise there would be no 
realism to the duel. When the lights 
in the house are extinguished it ig im. 
possible to distinguish the glass on the 







Only another case of 
“You can’t believe 
your own eyes,” and 
proving that a piece 
of glass, a light, and 
simple scenic effects 
can create a real 
istic illusion 


‘$8 


als | ee 


stage. With a little study of the illus- 
tration the idea may be constructed in 
miniature and many interesting ex- 
periments can be derived by the use 
of manikins or dolls. 


Keeping Paint Fresh by a 
Simple Method 


HEN paint is left uncovered a 

portion of it congeals at the top 
of the can, and must be thrown away. 
This waste can be entirely eliminated, 
as follows. 

Using an ordinary square oil-can 
about 9 by 9 in. for the paint, cut a 
piece of board about °¢ or 14 in. thick, 
to slide down into the can and float 
upon the surface of the paint. A 
knob or wood. screw in the top will 
suffice to lift it off. The small amount 


of surface paint left around the edge is 


negligible. 


In storing surplus paint for future 


use, fill the can 
right up to the 
top with paint, 
press the lid 
down on the 
paint, and 
brush a little 
. paint around 
the edges of the 
lid. It will soon 
dry and the 
paint under- 
neath will keep 
indefinitely. — 
FRED D. Hoop. 





A wooden cover float- 
ing on the paint keeps 
it from spilling over 
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SEND FOR FREE CATALOG 


er 2000 illustrations‘of Dia- 
mare Watches, Jewelry, etc. What- 
you select = be sent, all ship- 
charges prepaid. 
Pyou see ‘ind’ examine the article 
in your own hands. 
right tlehied. pay one-fifth of purchase \.. 
price and keep it; balance divided into eight \ j yf 
gal amounts, payable monthly. Z 
a LIBERTY BONDS ACCEPTED S 
P — Watches 
Our Catalog illustrates 
and describes all stand- 
ard world-renowned 
Watches— solid gold 
and gold filled cases. 
Splendid bargains in 25- 
year guaranteed Watches 
on credit terms as low as 


$2.50 a Month 
Special Bargains 


Diamond La Val- 
lieres - - © = yup 
Loftis7-Diamond Solitaire 
Ri D Connie wow up 
Diam n jiamond-S ii 
Ptenine Dis gies - Sup 
any style Diamond Ear Screws 25 up 
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Why spend dol- 
lars for repairs 
when cents will do? 
Write for this free 
book and learn 
how SMOOTH-ON IRON 
CEMENT No. 1 (50c a Ib. at 
Hardware and Auto Supply 
stores) will save you money. 
SMOOTH-ON MFG. CO. 
Jersey City, N.J., U.S.A. 


SMOCTH-ON IRON CEMENT N®| 


forMctor and Housetoald Repairs 


THE ANDERSON STEAM VULCANIZER 











We manufacture them. We own 
and teach you the Anderson / 
Method of Vulcanizinz, 90% profit ‘ 
And still you gaarantee your work to 
outlast balance of the tire and collect / 
full customary prices. ; 
Ask us for jiterature and location of {; 
nearest Anderson State School. We urge 
you visit that city where you can see all 
other makes and learn their method, then 
visit the Anderson School there and learn ‘ 
“Dasrepared te take 5 to .\ 
par e em 
10 days course of the ae 
NDERSON METHOD. ( * — 
€ guarantee to make a 
first class vulcanizer out 
of you or refund your money, 
course will cost you $20 in either the 
day oF night —— and any time thereafter 
us To} -} 
$20 will be refunded in cash, ‘icici isabel 
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an to 10 days in Any Anderson 
State School of Vulcanizing will start youin 


this most profitable business. 
The Anderson Steam Vulcanizer Co. os 
No. 3 Williams Bide., Indianapolis, Ind. 2.’ ) 


Please print your name. We A,, 
receive many we can not make out, © ” “~~ 





















Submit your Song Poems NOW for free examination and advice. 


We revise poems, compose music of any 
description, secure copyright and em- 
ploy original methods for facilita- 
ting FREE PUBLICATION 
or outright SA LE of songse 
under a certificate 
PRABAN TEE- 









A 
Postal 
Card brings 
you acopy of our 
Free Booklet which tells 











G you you who we ere, explains 
Satisfac- our methods and contains valu- 
tion, able information and instructions. 


This is your opportunity to learn the 
truth regarding the Song-writing profession 
from a reliable and successful concern. 


KNICKERBOCKER STUDIOS, 88 Gaiety Bidg., N. Y. City 











> Print Your Own 


cards, circulars, labels, tags, menus 
book, paper. Press $6. arger $20. Job 
Press $85 up. CUTS EXPENSES IN HALF. 
Pr SMALL OUTL Pays for 
: itself in short time. Will last 
== foryears. Easy to use, printed 
? rulessent. Print for others, 
BIG PROFIT. Write factory 
TODAY for press catalog, 
TYPE, cards, paper. 











Arithmetic of Electricity—A practical treatise on 
electrical calculations of all kinds reduced to a series 
of rules. $1.00 Postpaid. Popular Science Monthly, 
225 West 39th St., New York. 





Make a Pocket-Knife from 
Old Razor Blades 


OU throw away your old safety- 

razor blades, don’t you? But 

you won’t when you know that you 

can make a pocket-knife that will 
utilize these old blades. 

The illustration shows the knife 
opened, with the blade at one end held 
between two screws, and also closed, 
making it safe and convenient to carry 
about in the pocket. 

The holder of this pocket-knife can 
be made of any durable metal, such as 
copper or brass, that is easily ham- 
mered. The blade is pushed into the 
slot of the knife-holding part, and the 
screws are fastened at each end. The 
blade is then held rigid by pulling the 
screw tight. 

The cover or handle piece is formed 
into a U-shape and attached toa 
screwed pivot. On closing the handle, 
the edge will rest upon the two screws 
and prevent it from falling upon the 
blade to dull its edge. 

Do not make the cutting edge more 
than 3/16 in., or it will be too flexible 
and break easily. The metal could be 
of 3/32 in. stamping, and the screws 
about 3/32 in. in diameter by 14 in. 


























SCREWS TO REST ON EDGE OF 
HANDLE TO KEEP BLADE CLEAR 
OFF BOTTOM 


Here’s a use for your old razor blades; 
for a clean-cut edge this knife is excellent 


long. The blade-holding part is made 
from a piece of metal 2 in. wide by 214 
in. long on each piece for the circular 
hinged part. 

To determine the exact length of the 
knife-blade, lay it on the metal and 
allow 14 in. for the screw and clearance. 
On the other end 44 in. for the screw 
and 1 in. for the other swinging flap. 

This device enables many old safety- 
razor blades to be put into good 
use, where they were formerly thrown 
away.—AARON D. PRONER. 


More Ideas on How to Utilize 
an Inner Tube 


HEN I find that an inner tube 
has become unserviceable, I cut 
the rubber tube into strips and use 
them for rubber bands, which I find are 
extremely good for heavy packages— 
for instance, boxes and packages 
that need to be held together sub- 
stantially. 
I have also used an old tube for 
radiator connections when caught in a 
pinch.— RODNEY G. BRYSON. 
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Put This 
Amazing 
| Bxeetmutl. coe 
InYour Store 


Earns 
$600 
to 


$3,120 
Yearly 


Occupies 
Only 5 sq. ft. 
of Floor 
Space 


bring us letters and sales records which 

show that retailers regard the Butter- 
Kist Pop Corn Machine as the quickest, 
easiest and biggest paying addition they 
can make to their business. 

Many locations that never were profitable 
by themselves have become real money- 
makers since installing this machine. Let 
us send you actual records from various 
sized towns. Let us estimate how much 
your location will make. 


[eine isn’t a day that the mails don’t 


Pays 4 Ways 
1—Motion makes people stop and look. 
2—Coaxing fragrance makes them buy. 
3—Toasty flavor brings trade for blocks. 


4—Stimulates all store sales or theatre 
attendance. 


Just 90 nickel bags a day means about 
$1,000.00 new-found profits a year. 


BUTTER-KIST 


Pop Corn and Peanut Machine 





Our easy payment plan makes it easy to own. 
Magical motion makes people stop and look—coax- 
ing fragrance makes them buy—toasty Butter-Kist 
flavor brings trade from blocks around. Advertises 
any place of business—attracts new faces. Runs 
itself, beautifies surroundings. 


Increases General Sales 


‘*Not only made 49,015 sales of Butter-Kist Pop 
Corn the first year,”” writes opkins, a store- 
keeper in Evansville, Ind., ‘‘but my magazine sales 
increase 7 per cent through additional patrons 
brought in.” 


Send for the Proof 


See scores. of similarly wonderful statements, 
proof of profits, photos, terms, and full details in our 
valuable Butter-Kist book, Sent free to- business 
men only. Mail the coupon today and learn of the 
big profits that men in your line—in towns like yours 
even on side streets—are making with the Butter- 
Kist machine. Let us estimate the money you can 
get. It doesn’t cost you anything but a postage 
stamp—send the coupon at once. 


HOLCOMB & HOKE MFG. CO. 
162 Van Buren St., Indianapolis, Ind, 

~ _ - 4 
I noLcoms & HOKE MFG. co. : 
§ 162 Van Buren St., Indianapolis, Ind. i 
, Send a free copy of your Butter-Kist profit book con- H 
| a 

i 





taining signed sales records, photos and full details. 
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Trade Mark Reg. 


WuRUIZER 


200 years of instrument making 


Play 


your own home, 


of 8 few cents a day. 


lw 
P< 


in. There i bligat 
ere 18 
160-page book free sad p Pp 


‘a Week 


‘You may have Pour choice of more than 2,000 instruments for a week’s trial in 
lay it as if it were your own. Then, if you wish, you may send it back 
at our expense. Trial does not cost you apenny. Don’t s this big offer. 


Convenient Monthly Payments 


uu decide to buy you may pay the low manufacturer’s price at the rate 












nearly two centuries. Every known musical instrument sold to you at direct- 
-the-manufacturer’s price. We’ve supplied U. §. 


Gov’t with trumpets tor 65 years. 


Send the Coupon 7 1 Redbh Yorlizerco 


Just put your nameand address on the coupon 
lease staté what instrument you are interested 









Trial 


urlitzer’’ has stood for the highest quality for 





um aE Se ee ee 


pt. A- 
E. 4th Street, Cincinnati, Ohio 
S. Wabash Avenue, Chicago, Ill. 


Page catalog, 


ry rs - :—Plea: 160- 
ion. We =o you the big » Oe ee an 











The Rudolph Warlitser Co. # name 


East Fourth Street, Cincinnati, Ohio, go Address ...........-...s.ssssessesssssnveensseneeessseneeesecn 
South Wabash Avenue, Chicago, Ill. 


























































pon now! about your special offer direct from the 


manufacturer. 





¢ Zam interested in... 





‘(Name of instrument here) 
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The Cleveland 
Lightweight 


BLENDING lightweight with low cost, the 
CLEVELAND still has no rival among motor- 
cycles. Itstands alone in its scientific combi- 
nation of light weight and power. The 1919 
CLEVELAND is retaining the same principles of 
original design that have made it successful for 
four years——but this year’s model is a finer ma- 
chine than ever before—in appearance—comfort 
and gervice. 


The only lightweight motor- 
cycle adopted by the United 
States War Department. 

Two Stroke Motor 

Unit Power Plant 


Worm Drive Transmission 
Standard for four years. 


Write for catalog and agency. (One dealer sold six carloads 
last summer.) 





| $225 (plus war tax)| 


The Cleveland 
Motorcycle Mfg. Co. 
Cleveland, U.S.A. 








othe gallon 




















Auto Owners 
Get This Big New Book 


Sit in an easy chair at home and buy auto sup- 
plies from this Guide to Low Prices. Over 2000 
selections to choose from. It shows supplies that 
will improve all cars—and make them worth 
more—gas savers, spark plugs, batteries, spot- 
light, painting outfits, tourning outfits, etc. 


Reduced Prices on Riverside 
5000 Mile Auto Tires 
Riverside Tires are now priced the lowest they 
have been in months. This new FREE book tells 
all about them—the prices prove Riverside Tires 
‘give you ‘‘Most for the Money.’’ Write now 
or your FREE copy of this book. Address the 

house nearest you. 


2%; Mime Wed 


Chicago Kansas City Fort Worth Portland, Ore, 





Ove, 100,000 tn Use ea ra 

recommendation -“ Adding Machine 

For Personal Desk or a —— ————— 
neral ‘ a | 

It checks mentalcalculations LL — 


Buy through your stationer irae 7; Bo ane A\ 
Writefor 10-dayTrialOffer } ss dé \ 
P. E. Gancher, A. A. M. Oo. | yey if ‘eee 
148 Duane St., New York [9% f ’ 
Canadian Agency trae 
e 
A 


Agents wanted “S2tss-Subtracts | 


work, 








Red Seal Dry Batteries Are Guaranteed 


to give absolute satisfaction for Automobiles, Motor Boats, Gas or 
Gasoline Engine Ignition, Medical Batteries, Telephone. Door 
Bells, Annunciators, Wireless Apparatus or any other open circuit 


' ASK YOUR DEALER 


Boys, Build This Car. This pifty little car 
driven by gasoline motor, can be built by 
y Parts are furnished by us 












e very cheap. Send 26c for 
g plans and price list of parts 
ig Bow to build this lad’s car. 


and ar 
buildin 
showin 








SYPHER MFG. CO. 4 
232 Warren St. @23 
‘OLEDO, OHIO 


















Supplies, etc. 





Send for Our New Edition of Our Catalog A28 


p It will be pocket size, 8 x 444 and will contain 248 pages with over 1.109 
illustrations. describing in plain, clear language all about Bells. Push Buttons, ¢ 
Batteries. Telephone and Telegraph Material. Electric Toys, Burglar and Fire 
Alarm Contrivances. Electric Call Bells, Electric Alarm Clocks, Medicai 
Batteries. Motor Boat Horns, Electrically Heated Apparatus, Battery Con- 
nectors, Switches. Battery Gauges, Wireless Telegraph Instruments, Ignition 


MANHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 


NEW YORK, 17 Park Place. CHICAGO, 114 So. Wells St. ST. LOUIS, 1106 Pine St. SAN FRANCISCO, 604 Mission St. 

















Popular Science Monty 
A Plan for Filing Tracings jn 
Engineering Offices _ 


i all engineering Offices 
are considered one of the bi 
assets. Maps, and the tracings mad 
from them, constitute some of th i 
most important tools. As ig edie 
the case with valuable Possessions it 
is almost harder to keep these ielenks 
in good condition than it is to acquire 
them. But, like the mountains jn 
“Pilgrim’s Progress,” there is always a 
way over for those of stout will, 
Some offices have adopted standard 
methods of filing all other papers than 








No reason to clutter up your office with - 
blue-prints if you adopt this method 


tracings, maps, etc.; but in the filing 
of these there ‘seem to be numerous 
systems. 

Frank A. May, of Buffalo, sized up 
the situation in a nutshell when he 
said: “By constant innovations and 
changes in systems, the workings of an 
office may be kept up to scratch and 
abreast of the times. This is the policy 
that the telephone men believe in.” 

In the past few years one of the 
Western plant engineers of a leading 
local telephone company in_ that 
vicinity reported that he had tried 
many different ways of filing large 
record tracings, such as the use of 
drawers, /erge tubes, etc. 

In either case, they found the 
tracings wearing and tearing in a short 
time, due to the fact that in drawers 
the large tracings became wrinkled. 


impossible to flatten them out. 


the map and the tracing. 
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In tubes the tracings invariably are not 
rolled tightly enough, and in filing they 
are torn. Another objection to the tube 
filing was that the edges of the tracings 
were curled so tightly that it was almost 


More than this, they found that by 
filing the tracings in either of these 
two ways it was necessary to keep 
mounted prints of their cable charts 
for daily reference. This was not 
considered advisable on account of the 
double expense of daily posting both 





After giving these two plans a 
thorough try-out, it was believed that 
a considerable saving of time and 
expense could be effected if some kind 
of cabinet could be built in which the 
tracings could be filed so that they 
could be referred to quickly and used 
instead of the mounted maps. As @ 
result, the cabinet shown in the 
illustration was designed and adopted 
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TYPEWRITING. 


sa TAUGHT THE 
i NEW WAY 
elr 

dom An Easily Learned Course for 
8, it Spare Time Study at Home 
ords ! ICIENT Typists earn 
Juire Epo to $35 per week. And 
S in there is an ever-increasing de- 


mand for Experts. 


‘ Business Psychologists assure Amer- 

ica, during the coming year, the Big- 

dard gest Boom in her history. Get ready 

for the Splendid Opportunities that 
will open to those who can qualify. 

_ For over 17 years The New Way 
Course in Typewriting has benefited 
thousands. Stenographers are earning 
higher wages every year, and especially 

4 ts €his true of New Way graduates. 


Here is a practical Course—only a 
few scientifically applied lessons neces- 
sary—needs but an hour daily of your 
time—fascinating as a game—simple 
—never forgotten. 


sney Refunded If Not Satisfied 
Me Completion of Course 
























\! Jump toa big salaried position—pri- 
“yate secretary or the like, 
“gnd enjoy the pleasures of 
tie— remember Expert 
“Pypists are greatly in de- 
i ‘} mand and The New Way 
| Fisyour BIG CHANCE— 
“guarantees 80 to 100 
words per minute on the 
typewriter. Write for 
Free Offer. 








































The Tulloss School 
3626 College Hill 


Springfield Ohio 





























Set 
solid 
gold 


Send Your Name and We'll 

















short Send You a Lachnite 
ON'T senda penny. Send your name and fingersize [ 
awers and say, ‘‘Send me a Lachnite mountedina solid [° 
fold ring on 10 days’ free trial.’’ We will send it fi: 
kled repaid right to your home. When it comes merely 
n . leposit $4.75 with the postman and then wear the ring 
for 10 full days. If you, or any of your friends can 
re not tell it from a diamond, send it back. If you return 
the ring in 10 days we will return your deposit, If you 
4 they q decide to bny—send $2.50 a month until $18.75 Is = 
Send - Tell hi 
Write Today of "the solid "gold rings you wish 
e tube  iladies’ or men’s.) Be sure to send your finger size. 

. Harold Lachman Co.,12 N. Michigan Av.,Dept.A.120, Chicago 
acings 6 06 OO OR 0 ROTEL! ie Oh ee ee ke 
most esa 

wat ILLUSTRATED 





ase BY WINFIELD SCOTT HALL, M.D., Ph. D. 


fed SEX FACTS MADE PLAIN 


What every young man and woman— 

Every young wife and husband— 

Every father and mother— 

Every teacher and nurse should know. 
Complete in one volume 

Cloth binding—820 pages—many illustrations 

Postpaid Table of contents and dati on request 


.) Ee AMERICAN PUBLISHING CO. 
wrapper 617 Winston Bldg. Philadelphia 














































































WRITE THE \VORDS FOR A SONG 


We write music and guarantee publisher's 























acceptance. Submit poems on patriotism. 
ve Or any subject. Don'tdelay. Send 
Words Today. 











CHESTER MUSIC COMPANY 
$20 S. Michigan Ave., Room 310, CHICAGO, ILL. 


























In this cabinet the tracings are laid 
upon a tagged manila paper which 
keeps the tracings perfectly flat, both 
sides of the paper being folded over the 
tracing and bound tight with eyelets. 
The bottom of the tracing is left loose 
and flush with the edge of the paper. 
The top of the paper is folded over the 
tracing about two inches, and both are 
attached to two sticks fastened to- 
gether with short stove-bolts which are 
countersunk, leaving the sides of both 
perfectly smooth. They are then slid 
on light metal tracks, which are made 
so that there will be two rows of tracks, 
upper and lower. 

Each map is numbered across the 
end of the stick, and can be easily 
located by referring to the index. 

Tracings filed in this manner may be 
removed and hung on the side of the 
cabinet for reference purposes, or they 
may be laid flat on a table and worked 
upon, the same as a mounted map. 

Tracings can be used in this way, 
with all information posted thereon, 
and can be replaced when worn at 
small expense, as compared with the 
time and expense of mounting. In 
addition, there is the saving in postage 
on the map and tracing. 

Real-estate concerns, sales depart- 
ments that keep on file many maps, and 
all sorts of firms will find this cabinet 
and filing system readily adaptable to 
their needs.—EVERETT COREY. 


The Electric Hedge-Trimmer 
Does Work in Jig-Time 


ROBABLY tired of the unending 
job of trimming his hedges by 
hand, William Combouzou, of Baton 
Rouge, La., has devised an electrically 
operated hedge-trimmer. The trim- 
mer has a reciprocating knife-blade 
somewhat resembling, on a _ small 
scale, the knife-blade of a mowing- 
machine. This blade operates as long 
as an electric button is pressed. 
The hedge-trimmer has two handles, 
a base-plate, a stationary blade, and a 








66 99 
[Can Succeed! 
“What other men have done with 

the help of the International Cor- 

respondence Schools, I can do. If 
the I. C. S. have raised the salaries 
of other men, they can raise mine. 

If they have helped others to ad- 

vance, they can help me. To me, 

I. C. S. means ‘I CAN SUCCEED.’” 


Make up your mind right now that not 
another day shall pass until you have 
made your start toward success. 


For 28 years men in offices, stores, 
shops, factories, mines, railroads—in 
every line of technical and commercial 
work—have been winning promotion and 
increased salaries through the I. C. S. 
More than 100,000 men and women are 
getting ready right now with I. C. S. help 
or the bigger jobs ahead. 


No matter where you live, the I. C. S. will come 
to you. No matter what your handicaps, or how 
small your means, we have a plan to meet your 
circumstances. No matter what career you may 
choose, some one of the 280 J.C. S. Courses will 
surely suit your needs. 


When everything has been made easy for you 
when one hour a day spent with the I. C. S. in the 
quiet of your own home will bring you a bigger 
income, more comforts, more pleasures, all that 
success means—can you let another single price- 
less hour of spare time go to waste? Make your 
start right now! This is all we ask: Without cost, 
without obligating yourself in any way, put it up 
to us to prove how we can help you. Just mark 
and mail this coupon. 


—= TEAR OUT HERE Gene eee ee =» 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7641, SCRANTON, PA. 
Explain, without obligating me, how I can qualify for the 
position, or in the subject, defore which I mark X. 
ELECTRICAL ENGINEER 
Electric Lighting and Rys. 
Electric Wiring 
Telegraph Engineer 


Telephone Work ~- Sign Painter 

























Plain and fancy hedge - trimming can be 
done with this instrument without fatigue 


reciprocating knife-blade. An electric 
motor is mounted on the base-plate, 
and is connected with the movable 
knife-blade to operate it. A pulley 
carried by the motor is connected by a 
belt to a larger wheel, which in turn 
is connected by a crank with the 
movable blade to accomplish its back- 
and-forth motion.—L. L. SARGENT. 
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MEOHANIOAL ENGINEER 
Mechanical Draftsman 
Machine Shop Practice 
se Eagles Operation” 
8s Engine ing 
CIVIL ENGINEER ‘ 
Surveying and Mapping 
MINE FOREMAN or ENG'R 











Railroad Trainman 
ILLUSTRATING | 
Cartooning 
BOOKKEEPER 
Stenographer and Typist 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 














STATIONARY ENGINEER Commercial Law 
Marine Engineer _ GOOD ENGLISH 
Ship Draftsman Teacher 
ARCHITECT Common School Subjects 
Contractor and Balilder » Mathematics 
Architectural Draftsman CIVIL SERVICE 
Concrete Builder Railway Mail Clerk 
Structural Engineer AUTOMOBILE OPERATING 
PLUMBING AND NEATING Auto Repair: 
Sheet Metal Worker Navigation Spanish 
Textile Overseer or Supt. AGRIOULTURE French 
ONEMIST Poultry Raising §(jItalian 
Name 
sent 
Occupation 
Street 
and No. 
City. State 
Canadians may send this Te to 
International Schools, Montreal, Canada 
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|| Earned | 
$2200] 
In 


Four Months 
This is Richard A. Oldham 


Mr. Oldham was te. graph apereter for 
the Illinois Central Railroad for twenty 
. He is fifty-eight years old. Oneday 

read one of my advertisements and the 
bilities of making money in Auto Tire 
business. In a few weeks he had 
urchased and installed a Haywood outfit. 
short time afterward he wrote us that his in- 
Semoin four mente wases gach as spepebeenin 






a TIRE 
SURGEON 


[& Make $2,500 to $4,000 Per Year 
a Giving New Life to Old Tires 
” =A Haywood Tire Sur- 
geon can do more with old 
tires than was even dream- 


ed before the war. By the 
Haywood Method a Haywood 
Tire Surgeon can give 4,000 
to 5,000 more miles of new life 
to a tire that two years ago would 
have been thrown on the junk pile. 
And it’s easy to learn. 


Stations are Needed 
Everywhere 


20,000,000 tires wearing down every day. By Tire Surgery you 
can quickly repair, rebuild and give new life to tires seemingly all worn out. 
Cuts, gashes, tears, bruises, broken fabric, every kind of an accident that 
can happen to any tire, inside or out, you can repair and save for long 
service. The chance to make money is simply wonderful. 


$2,500 to $4,000 a Year is Possible / 


If we told you all the truth you,wouldn’t pap it. Pe hs pater 
Sf be true.” But you can see what a great fle ere is 
foe Maywood ire Surgery Stations—for this better way. 


Send Today for My Free Book 


ory ready to ~ 7 eae oer 
if t your request, a fascinatin 
Sook—all about tires—how 


torepair them by the Hay- 

‘, wood Method—how to 

M. HAYWOOD, President — “ech poem ie yd 

HAYWOOD TIRE & EQUIPMENT CO. Oo build up trade— 

626 Capito! Ave. Indianapolis, Ind. Cogmnat to pe ped ne 

DEAR SIR: Please send me a mail Gethod es whole pro —s ri ht .* 
book on the new Haywood Tire Surgery Metho in fron : 

a the details of your free school of tire repairing. @ coupon at the left. 


M. Haywood, Pres. 
% Haywood Tire & [¥ 

Name ————————— *¢e Equipment Co. 
626 Capitol Ave. 

RS Ss 8 SE een ere ‘S Indianapolis 
€ indiana =) 
































































































































































AGENTS 509.7 


Gold and Silver Sign Letters 


For store fronts, office windows and glass signs 
of allkinds. No experience necesss.ry. Any- 
one can put them on and make money right 
from the start. 


$30.00 to $100.00 a Week! 


You can eell to nearby trade or travel all over 
the country. There is a big demand for win- 
dow lettering inevery town. Send for Free 
Samples and full particulars. 





Li 
By 


WS. Build and F!y Model 
et 


a war Aeroplanes! 


Build a Model Aeroplane that will fi 
like a real one. With IDEAL Scale 
Dr rt da Iding and Flyin 
Instructions you can easily build 
exact 3ft. duplicates of War-famous 

eroplanes. nd now for Drawings 
y and Instructions for the one you want 
to build. 


CustionOetery morapen Ste. Cc 
no ine ul 
Menoplane. Taube Mono: 












s 
x 
a 
Ee 
a 

ay 





oplane, Taube 
plane, Curtiss Fiying Boat, 
Wright Bipiane, Cecil Peoli Racer. 


Liberal Offer to General Agents. 
1 o ; odel Aeroplanes eac’ 
Se ine rae postpaid] | METALLIC LETTER CO., 433 N. Clark St.. Chicago 


a 
Ideal Aeroplane & Supply (o., cor. Honston and Wooster Sts., N.Y. 


—_—— 




















Tractor Business 


EARH $100 TO $400 A MONTH Automoblies, ‘Trucks, 


ors, and extension of Sales Forces have made ater demand th 
ever for Sales Agents, Repair Men, Engine Experts, Welding 
Ex; . Drivers, Garage Foreman, and Tractor tors. * 


perts, 
LEARN IN 6 TO 8 WEEKS Immense additional 


ui t from our y= 
former Military Division gives you dail work. on great fj A SS 
ae —_ menos —— a ae. sy 
lectri uipments, Same m as u ; 
train Soldier Mechanics for U. S. Army in 60-day courses. 
Write for 7-Day Trial Offer, and 68-page 
FREE KOW portunity Book. State age and occu) o> 


RAHE AUTO & TRACTOR SCHOOL, 2885 Oak St. Kansas City, Mo. 





























Popular Science Mo th ‘ 
It’s Both a Wire Straightene; 
and Tensioner 


—— copper wire for wing; 

J magnet coils should have all th 
kinks removed from it, and should : 
held at constant tension while wide 
in order to keep the wire in any la . 
from sinking in between the lb 
the preceding layer, thus introducin, 
irregularities in the winding and a ae 
sequent waste of winding space, 

The device shown in the sketch 
made from an 18-in. piece of band. 
Iron ) by 114 in., will achieve both of 
these objects. As will be seen, holes 
A, C, E, and G are in line with one 
another. B and F are below this line 
while D is an equal distance to the 
left of it. 

As the wire is drawn through the 
seven holes, it is straightened in two 
different planes. This will work out 
many small kinks that would not be 
caught by ordinary means in use for 
the purpose among amateur electrical 


WY, WH; er 


DETAIL OF HOLE 






STRAIGHTENED 


You can make that wire straight 
and tight by using this device 


workers. With the added advantage 
of holding the wire at a practically 
constant tension, the straightener be- 
comes particularly effective. 

- The holes should be counter-sunk on 
both sides, and rounded off with a 
round file, so as not to tear the in- 
sulation on the wire. The holes can be 
laid out and made while the bar is still 
flat; but this involves quite a job of 
drafting, and, unless one is proficient 
at this kind of work, better results will 
be obtained by bending the bar to 
shape, then marking the centers for the 
holes, and unbending the bar suffi- 
ciently to get at the centers with the 
drill-press.—H. N. KRANER. 


Dry-Cleaning the Spots from 
Draftsmen’s Tracings 


REASE-SPOTS or other dirt, 
which give to tracings a very 
soiled appearance, may be cleaned off 
with a little kerosene or gasoline 
correctly applied. 

Tack the tracing to a drawing-board, 
and then apply the liquid gently but 
liberally to the surface, allowing it to 
soak in, after which dry it off with a 
clean cloth. 

The other side of the tracing should 
be treated in the same manner. When 
dry, it will be found that the polish will 
not be removed from either side of the 
tracing.—PETER J. M. CLUTE. 


















ee ee ee ee a ee. | 

























ntage 
ically 
ar be- 


nk on 
‘ith a 
he in- 
can be 
is still 
job of 
ficient 


yar to 
or the 

suffi- 
th the 





ee an cen 






















June, 1919 

A Shunting-Out Switch for 
an Ammeter 

CONVENIENT shunting-out 

A switch can be fitted on a blown 


and connected as shown in the 
oe panying illustration. When the 











Blown fuse” ——— 
After readings are taken the cut- 
out terminals are again shunted 








switch is closed, the ammeter, con- 
nected across the dummy-fuse con- 
nector, is shunted out of the circuit. 
The hinge and jaw of the switch are 
respectively soldered to the ferrules 
of the blown fuse, while the leads to 
the ammeter may be soldered or 
clamped on the ferrules. 

When inserting the dummy fuse-con- 
nector in a live circuit, arrangement 
should be made to shunt the circuit 
around one of the fuses by placing a 
jumper between its terminal clips. 
Then the fuse is pulled out and the 
dummy fuse-connector inserted. 


It’s Easy to Make This 


Manure-Spreader 


HE illustration shows a machine 

that is easily made from parts 
picked up about the farm. It will 
replace the work of two or three 
men hauling manure to the garden in 
buckets. Utilizing very little room, 
it can be wheeled into any size 
garden, no matter how small.—JAMES 
MONTGOMERY. 


HINGED 
BOTTOM 








COTTER PIN 
INSERTED TO 


A device of this kind is easily made from 
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and shop practice. 
chanic to familiarize himself 
with other shop lines outside 
his own individual work— 
and that is to have spe- 
cialists in all lines give him 


all they have learned in a 
form that will be readily 
accessible. There you have » 


called “‘Modern Shop Practice.”’ 





Metal Stamping 


the reason for the famous standard reference work, 


MODERN SHOP PRACTICE 


“Modern Shop Practice” is a wonderful reference 
work in Machine Shop Practice and Management, 
Production, Manufacturing, Metallurgy, Welding, 
Tool Making, Tool Design, Die Making and Metal 
Stamping, Foundry Work, Forging, Pattern Making, 
Mechanical Drawing, etc. It has been tested through 
six editions, bought by thousands of mechanics, con- 
sulting engineers, shop superin- 












Can You Answer these 
Questions on Shop Work’ 


HEskilled mechanic today isa specialist. He has no opportunity 
to build a complete machine or even a small part of one. His 
active work is carried along rather limited lines. 
the best success in his work—to secure promotion to more responsible 
duties or to go into business for himself—it is absolutely necessary 
that he have a broad and comprehensive knowledge of machine work 
There is: only one really feasible way for the me- 


But to make 





A surface of cast iron is to be 
finished in one cut on a milling ma- 
chine. The casting is 8 inches long 
and 5 inches wide. The milling 
cutter has a diameter of 3 inches and 
a width of 2 inches. How long will 
it take to do the work? Assume a 
feed of 2% inches. 

For what purpose is a magnetic 
chuck used? 

How many processes for cutting 
gear teeth? 

How do you determine the ratio 
of two gears, when the numbers of 
teeth are given? 

The lead screw has a pitch of 4 
inch. What is the ratio of gears to 
be used to cut a screw with 18 
threads per inch? 

What determines the cutting speed 


A Few of the tendents and owners, production ” Glee a aeegeaai of the 
Subjects Treated managers, etc. thermit-welding process. 

: What i tially the first step 
etine Shop Prac- N E ae in making ‘aay. tool anh 2 tool 
Machine Shop Man- ew Edition ee a, 
ete, eid Oo ] 7 Cc D Goats of an adjustable tap some- 

facturing mn y ents a ay ine eye en 3 oe 
Metallurgy , : i Under what circumstances would 
Welding Six magnificent volumes, flexibly bound ] you consider it advisable to use s 
i i / counterbore, rather than a i 
‘Fuad tiie in American Morocco, gold stamped. 2,300 | Yhen enlarging a hole? Why? 
Die Making pages. 2,500 illustrations. Photographs, Why should undue accuracy never 


be indulged in when making drill 











Foundry Work 

Forging 

Pattern Making 

Mechanical D raw- 
ing, Etc. 








drawings, explanatory diagrams, tables,etc. 
Here you have at your finger tips up to date 
labor-saving methods that big manufactur- 
ers have spent thousands of dollars to 
develop. Facts that you can use in your 


jigs and similar tools? 

What is the practical way to test 
the temper of molding sand? 

How does the riser on a steel cast- 
ing differ from one for iron 

What are some of the precautions 





everyday work. 


No money in advance. Not a cent. 


to get the books for free examination. 


days’ free examination. 


Information that fits you 
to earn bigger pay. All this is now yours in the new 6 volume 
set of ‘Modern Shop Practice,” on payments so easy as to 
average only 50 cents a week or only 7 cents a day! 


SHIPPED FREE 


See the books in your 
own home or shop absolutely free at our risk. Read them, 
examine them, study them for 7 whole days before you need 
decide whether you want to keep them or not. Send no money 
Make no deposit. 
sign and mail the coupon herewith and the books will be promptly shipped to you for 7 

If you are not more than delighted with the books and do not con- 
sider them a wonderful investment, just send them back to us, and you won’t owe us a cent, 
If you prize the books and consider them worth many times their price to you, send only $2 
within 7 days and then $2 a month until the special introductory price of $19.80 has been paid. 


Send No Money 


Merely sign and mail the coupon and the books will be shipped to you‘at our risk. Get the 
coupon in the mail at once before this special offer is withdrawn. 


AMERICAN TECHNICAL SOCIETY 





Extra Feature FREE! 


To those who order promptly, we 
will give free a consulting member- 
ship in the American Technical Society 
for one year. This gives you the right to 
ask our experts any question regarding 
shop practice for an entire year. You 





parts of tools found about the farm 





may ask as many questions as you please. 
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necessary in pouring a mold in order 
to obtain the best results? 

How are the sides of deep molds 
vented when a flask is used? 

What point carbon steel should be 
used for machine tools, milling cut- 
ters, drills and taps? 

Why is it necessary to reheat largo 
pieces after they have been hardened? 

What must be the outside diameter 
of the original wooden pattern for 
the rim of a pulley with six arms, 
the diameter of the finished pulley 
to be 30 inches and the width of 
face 9 inches? 











Assume no obligation. Simply 


Send it today—NOW! 
Dept. M 120-A Chicago, Ill. 
American Technical Society, 


Dept. M 120-A Chicago, U. 8. A. 
4 Please send me set of Modern Shop Practice for seven 


a days’ free examination, shipping charges collect. If I decide 
to buy I will send $2.00 within seven days and the balance at 

i Then you send me a 

3 receipt showing that the $30.00 set of books and $12.00 consulting 
. membership are mine and fully paid for. If I think I can get 
along without the books after the seven days’ trial I will return 


§ $2.00 a month until $19.80 has been paid. 


them at your expense. 
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Before disclosing an 


write for our. blank form 


sent Free on request. 
Trade-Marks, 


Highest References 


VICTOR J. EVANS & CO., Patent Attorneys 


Philadelphia Offices 
135 S. Broad Street 


New York Offices 
1001 Woolworth Bldg. 


Main Offices: 760 9th Street, 


“EVIDENCE OF CONCEPTION.” 
This should be signed and witnessed and if returned to us together 

Ath model or sketch and description of the invention, we will give 
our opinion as to its patentable nature. 


Our Illustrated Guide Book, HOW TO OBTAIN A PATENT, 
Contains full instructions regarding Patents, 
Foreign Patents, Our Methods, Terms, and 
Mechanical Movements illustrated and described, Articles on Patent 
Practice and Procedure, and Law Points for Inventors. 


Prompt Service 


GENTLEMEN: Please send me FREE OF CHARGE your Book as described above. 


TRADE-MARKS 
Fe) AA 


invention, the inventor should 
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Reasonable Terms 





Pittsburgh Offices ] 

514 Empire Bldg. i 

N. W., WASHINGTON, D. C. ; 
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Sf 39-U Loan aud Trust Building, Washington, D. C. 





PePETTAL AT OC Rete tatinne 


PATENTS| 


Trade Marks 


Send sketch or model 
for actual search and 


tt 


report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt 
personal service.... 


Geo. P Kimmel 


Patert Lawyer 















ENORMOUS PROFITS 





START GROWING MUSHROOMS 


Learn the latest authoritative way to make 
still ;pigwer profits than youn ever thought 
possible or ever made growing mushrooms. 
Add $10 to $75 a week to your income. 
Anyone, men, women and children can do it 
in spare time in city or country. Grow in base- 
ments, cellars, sheds, boxes, etc. Start now. 
Demand bigger than supply. Send for big free 
book of expert er ads “*The Truth About 
y ri 


UREAU OF MUSHROOM INDUSTRY 
5005 W. North Ave. 
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Dept. 554 


Chicago 


NVENTORS , 


Before applying for a patent you 
should send us a sketch or model of 
your invention, with a description of 
it, and receive our “‘Evidence of Con- 
ception” form—our Opinion as to 
the Patentable Nature of your In- 


vention, and our advice regarding the 
best way of obtaining patent protection. 
Our practical experience covers a period 
of twenty years. Our Handbook on Patents 


HOW toOBTAINaPATENT 
SENT FREE 
is a storehouse of valuable information and 


dvice to inventors. All communications 
strictly confidential. Writeus TODAY. 


4820 Talbert Bldg.. WASHINGTON, D. C 











ee PROCURED and 
TRADE-MARKS REGISTERED 


Eighteen Years’ Experience. Instructions and 


Terms on request. 


ROBB & ROBB, Attorneys at Law 
Specializing in Patent and Trade-mark Practice exclusively 


840 Southern Bidg., 
Washington, D.C. 


1336 Schofield. Bidg., 
Cleveland, Ohio. 
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etc. 
will give our opinion as to its 
patentable nature. 


RANDOLPH & CO. ! 
| 


130 F St, N. W., Washington, D. C. 


ATENTS 


SECURE A PATENT, send for 
GET A PATENT, sent Free on request. 


IF YOU HAVE AN 
INVENTION AND DESIRE 
TO LEARN HOW TO 
Our Guide Book, HOW TO 

Tells our Terms, Methods, 


Send model or sketch and description of your invention and we 
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Popular Science Monthly q 
Any Draftsman Can Make 
This Scale Protector 


“ ‘Oa great extent the flat scale, with 
measuring divisions on one side 





has superseded the triangular one for 
engineering work; yet the latter is stil] 
In use, and seems destined always to 
occupy a place in a draftsman’s kit. 

. A triangular scale in use rapidly 




















Here’s an idea for drafts- 
men: save the scale by 
raising it above the work 


wears along its six measuring faces, and 
in a short time the edges become jr- 
regular and worn from constant con- 
tact with the drawing-board. Here jg 
a simple method for keeping the faces 
from rubbing. The method is: géif. 
explanatory. 

Common pins are cut off about: 
1/16 in. from the head; pin-holes ate 
made on the faces of the scale, in the 
margins that are always left on the 
ends, and no enumerations are dis 
figured. The pin stubs are driven 
into these holes on each end. As is 
evident, the scale rests on the pin- 
heads, which keep the faces about 
1/16 in. from the work. 

This idea can also be applied to the 
flat scale with measuring faces on both 
sides. It is a great saver of scales, 
Why doesn’t some enterprising manu- 
facturer provide something of this 
sort?—ERNEST SCHWARTZ. 


The Ever Useful Rough-and- 
Ready Tin Can 


HEN the real article is not 
around, an easily made substi- 
tute for a funnel can be made ready in 





Resting over the radiator filler-cap, the 
contents of the can flow smoothly into it 


a minute or two by simply knocking oF 
punching a hole in the lower right 
corner of a square tin can. 

If held diagonally, as shown in the 
illustration, this makeshift will be 
found to answer the purpose very 
well.— Morris G. MILLER. 
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A Separator for Purifying 
Cistern Water 


HE device here described is based 

on the fact that rain-water, when 

it begins to flow from a previously dry 

roof, contains more or less refuse that 

has been collected on the roof and in 

the gutters. The apparatus side-tracks 

the first one or two bucketfuls contain- 

ing the dirt, then automatically shifts 
to the regular container. 

A short length of rain-pipe, A’, 
fitted with a flaring upper end, is 
pivoted to the bottom of the main 
rain-pipe, A. This allows A’ to 
swing from right to left in a small arc. 

Directly beneath A’, when hanging 
vertically, is fastened the length B, 
whichis clamped to the side of the build- 
ing. A wide funnel-shaped receptacle 
at the top receives the flow from A’. 

Another pipe, C, is then placed 





















PATENTS 


Write for free booklet 


Terms Reasonable 


Highest References 


Best Results 


Send model or drawing for preliminary examination and report as to patentability 





ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 





WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.C. 














PATENTS 


LACEY & LACEY 


Attorneys-at-Law — Patent Practice Exclusively 


Solicitors of 
U.S. and Foreign Patents 
Trade-Marks, Copyrights. | 


645 F Street, N.W., Washington, D.C. 


Write Us for Our Free Inventors’ Book 
PATENT-SENSE 


ESTABLISHED 1869 cummed 
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274 OURAY BLDG, WASHINGTON, D.C.” 
DO NOT LOSE YOUR RIGHTS TO 
- PATENT PROTECTION 


Before disclosing your invention to any one send 
for blank form ‘Evidence of Conception”’ to be 
signed and witnessed. Establish your rights before 
filing application for patent. As registered patent 
attorneys we represent hundreds of inventors all 
over the U. S. and Canada in the advancement of 
their inventions. Terms reasonable. The form 
“Evidence of Conception,’’ sample, instructions 
relating to obtaining of patentand fee schedule sent 
upon request. Ask for them,—a postcard will do. 






















CAN YOU 


think of a simple, practical idea 
that will fill one-of the many re- 
quests we have on file for new inven- 
tions? It may mean‘a fortune for you. 
Thousands of things are needed RIGHT - 
Now. Your’brains can help. Send to- 
day for our great new book—“‘Inven= 
tions and Trade Marks, Their 
Protection and Exploitation” 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are want 
£00. 4 postal will do— 
it is free. 





PATENTS 
ADVERTISED 
For SALE FREE 
In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 
Published for the 


fend for free sample 
copy. One year’s sub- 


We help our clients, 
without charge, to yet 
the dollars ott of their 
ideas—having facilities 
none others possess. 

Advice free. 


Don’t delay—get the 
book at once. 


AMERICAN 
INDUSTRIES, INC, 


201 Patent Dept., 
WASHINGTON, D.C. 





Mm scription 50c. 














This efficient idea for keeping tain- 
water clean originated in Australia 


alongside of B, and is arranged to 
empty into a barrel or cistern, D. 

A toggle, E, was then made of two 
hard-wood sticks of equal length 
pivoted at F. One end was then 
pivoted to the lower end of A’ and the 
other end to the side of the building. 
‘All pivots should allow free movement. 
' A connecting-arm G extends from E 
‘down to a lever H pivoted in the center 
at I. The end near pipe B is provided 
with a notch upon which can be hung 
a large bucket, L. The outer end is 


then counterbalanced so as to tip the 


lever when the bucket is nearly filled. 
When empty or only partially filled, 
the weight J remains down, as shown. 

When the first flow of water descends 
through A’ it flows down into the 
bucket. When this is filled it drops 
down, pulling upon the toggle, which 
pushes A’ over the pipe C and dis- 
charges the water into D. 

Two stops at required points prevent 
A’ from going beyond either position. 

A guide K also assists in regulating 
the distance through which the toggle 


' works. 


The bucket empties through a 
hole near the bottom.—L. B: ROBBINS. 











OH, YOU SKINNY 


Why stay thin as a rail?) You don’t have to! 
And you don’t have to go through life with a 
chest that the tailor gives you; with arms of 
childish strength; with legs you can hardly 
standon. And what about that stomach that 

inches every time you try a square meal? 
Are you a pill-feeder? 


Do you expect Health and Strength 
in tabloid form a potions 
and other exploited piffie? 

You can’t do it; it can’t be done. 


The only way to be well is to build up your 
po = of it through nature’s methods—not 
y pampering the stomach, It is not fate that 
is making you a failure; it’s that poor ema- 
ciated body of yours; your half sickness shows 
plain in your face and the world loves healthy 
people. So be HEALTHY—STRONG—VITAL. 
at’s LIVING. Don’t think too long; sen 


ot 


three 2c stamps to cover mailing expenses of 

my book, ‘*‘Promotion and Conservation 

of Health, Strength and Mental Energy,’’ 

writien * the Strongest physical culturist in 
e world. 


LIONEL STRONGFORT 


Physical and Health Specialist 


952 Strongfort Institute Newark, N. J, 
























Why Pay F ull | 
Pricesfor Diamonds 


This diamond banking house of nearly 

yf *% century, rated over $1,000,000.00 
lends money on diamonds and high grade 
jewelry. We must find a market for the 
unpaid loans, Hundreds of diamonds to offer, 

y sent on approval. .Amazing savings proved 

by customers’ letters, 


Send for Latest List 
Diamond Loans 


Free and without obligation—wonderful lists 
of amazing bargains, radically different 
from catalogs. You have “eM 
ity free to test and a these 
prices before you buy. Write today. 


Jos. DeRoy & Sons 4751 DeRoy Bldg. 
raanrae th be nr a 
ferences: Dun’s or Bradstreet’s; 
ine National Bank; Union 
arat Con, Pittaburghe 





















THE BOY ELECTRICIAN. Popular Plans of Electrical 
Apparatus for Work and Play with an Explanation of the 
Principles of Every-day Electricity. 2.00 Postpaid. 

Popular Science Morithly, 225 W. 39th Street, New York 
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To the Man With an Idea 


I offer a comprehensive, experi- 
enced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 


Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States pat- 
ents, etc. Preliminary advice glad- 
ly furnished without charge. 


My experience and familiarity with various 
arts, frequently enable me to accurately 
advise clients as to probable patentability 
before they go to any expense. 


f-4 Booklet of valuable information and form 
7.4 for properly disclosing your idea, free on 
request. Write today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington, D.C. 


2276-D Woolworth Building, 
New York City 














Send Us a Sketch or 

Model and explanation 

of your invention for 

our opinion concerning its patentable nature and 

exact cost of applying for patent. Our book 

“HOW TO OBTAIN A PATENT” Sent Free on Request. 

It tells how to apply for Patents, Trade-Marks, Foreign Patents, 

Copyrights, etc.; gives information on Patent Procedure: tells 

what every inventor should know. Thousands of inventors, 
who are our clients, are our reference. 

25 Years’ Experience. 


CHANDLEE & CHANDLEE, 412 7th St., WASHINGTON, D. 0. 

















Wanted 
aa 


Draw $175.00 to $250.00 Per Month 


here is an urgent demand for skilled draftsmen. 


panies are issuing call ry for men to fill tions 
paying from $175.00 to $250.00 per month, _ 























FRE Set of Drawing 


mmm (struments and 
Professional Drawing Table 


Yes, I will give you this complete drawing outfit 
absolutely free. The instruments are in a handsome h 
class, p! lined solding case. They are regular draftsman's 
working instruments. es I give you a 20x25 inch draw- 
ing board, 24 inch T square, a 12 inch rule, a supply of draw- 
ing psper, two .,@ French carve, pencile, erasers. 
amb tacks, etc, You will get also the ‘‘Chief’s Own’’ ad- 
ustable folding Drawing Table, same as used and needed by 
t class draftmen. give you this absolutely free to 
start your training 


Chief Draftsman 


Will Teach You Personally 


I am Chief Draftsman of a large and well known firm. 
I have been doing the highest paying drafting work for a 
Bat is demanded to uct the Dis’ selasice.. {give you actus, 
al le 
tical and my individual instruction. . 


PayAs You Wish wire 


pe 
Sother cheat eupsnse. You can pay the email training cost 
Send for My Big New Book 
a) a ee tT 
ors ror iy. Ww 
Gitediin, cintee lok “ered Wetbeeete cok 
the great special offer that I am now making on which you st 


the lete Drafts Ww wi 
LN a: octtag Outten Des ing 





1 
ENGINEERS FQUIPMENT COMPANY | 
Div. A-120, Chicago, Hil. i 

Solars of your liberal "Pergonal Inetructen’® olfer teva | 
lew students. It is understood that I am 
batever. ] 














| UNDER MASTER TEACHERS 


At Home — 


A Complete Conservatory Course 
6 M ail Wonderful home study music lessons under 
Vv great American and European teachers. 
Endorsed by Paderewski. Master teachers guide and coach 
you. .Lessons a marvel of simplicity and completeness. 


Any Instrument or Voice Sscourse yon 


are interested in—Piano Rormeny, Voice, Public School 
Music, Violin, Cornet, Mandolin, Guitar, Banjo, or Reed 
gan—and we will send our FREE CA'PALOG covering 
all instrumental and vocal courses. Send NOW. 
UNIVERSITY EXTENSION CONSERVATORY - 
5741 Siegel-Myers Chicago, Illinois 
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idg 
ie ¥ Buy direct and save ¥10 to $20 on 
* abicycle. RANGER BICYCLES 
now come in 44 styles, colors and 
sizes. Greatly improved; prices re- 
“a duced. Other reliable iq 
Pe, Nout for 30d toy 4 to zon on 
eaapproval for ays free trial— 
Xs tual riding test at our ree. 











A Tent Frame Made of Pipe 


O quickly erect a tent in the field 
is a subject close to the sports- 
man’s heart and after many experi- 
ments the design of a frame for this 
purpose was detailed and made up as 


ERECTING PLAN 
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{| END SUPPORTS 


The frame is made of pipe and fittings, and is held to 
the ground with iron stakes driven through the openings 


shown in the illustration. This frame 
will be found practical, stable, and 
efficient, as the actual model built 
from the plans works to perfection. 

It is best to procure galvanized pipe 
and fittings or, when complete, apply 
a thorough coat of enamel. The 
canvas may be purchased in two 
pieces and joined together with 2-in. 
hems and then given two good coats 


ve § CABLE 





CROSS SECTION 


of the best linseed oil, allowing the 
first coat to dry thoroughly before 
applying the second coat. 

The eyelets or button holes are 
made by cutting a slit near the bottom 
hem 1)4 in. long and overhanging the 
edges. Through these slits, which 
should be 9 in. on centers 
the covering is fastened to 
the ground with 10-in. by 
l4-in. square-head bolts 
leaving the threads on them 
intact for holding them in 
the ground securely. 

The flaps for the front and 
rear may be made detachable 
by use of ordinary automo- 
bile side-curtain buttons of 
the snap kind. A piece of 
sheet celluloid may be sewed 
in the front and rear flaps 
to give light inside on stormy 
kd days. At the top center of 

the canvas a 3-in. strip 
should be sewed on to pre- 
vent wear and also to give 
additional strength. 

The tee fittings at each 
end of the legs provide a 
very ingenious way of hold- 
ing them to the ground, 
for in driving an iron bolt 
through each one a quick 
and efficient erection ig 
accomplished. Use a chain 
or a 3/16-in. wire cable on each 
end, witha loop at the bottom for 
a sharpened bolt to hold it in 
place. 
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For convenience a wood floor may © 


be made of %-in. pine boards, hinged 
together in four sections so that it 
can be folded up and carried under 
the arm or easily packed when travel- 
ing.—P. P. AVERY. 


Every Man His Own Vase-Maker 


PORCH vase that will harmonize 

with the present mode of stucco 
construction, as well as with a frame 
structure, can be made by the average 
handy man. It is a four-cornered 
vase, and is in effect a Greek vase 
squared. Definite dimensions are ob- 
viously out of the question where the 


| vases are to fit some individual porch. 


These general directions should be 
followed, however. 

The greatest width of the vase will 
come anywhere from two thirds to 
three quarters of its height. This 
greatest width should exceed the width 
of the base by at least one third. The 
opening at the top should be somewhat 
smaller than the base. Straight saw 
cuts only need be employed in the con- 
struction of this vase. Four pieces 
will be required for the bottom half of 
the vase and four pieces for the top. 
The dimensions are easily obtained, 
though it must be borne in mind that 
two each of the top and bottom pieces 
will have to be cut narrower by an 
amount sufficient to compensate for the 
thickness of the wood utilized. Other- 
wise the vase will not turn out to be 
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Vases of this type add much to- 
appearance of the house entrance 








square. It is best to use inch lumber, 
but the rim around the top and the 
handles may be made of two-by-two 
pieces. The completed vase may be 
given a coat of cement or thin stucco. 

The construction of this vase 
amounts only to the nailing together of 
two square boxes, the upper one being 
less than one third as high as the lower 
one, with the sides of both extending 
outward in the manner of a hopper. A 
vase of this kind is very durable, and if 
emptied of all soil during the winter 
will last many a year.—C. L. MELLER. 
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How to Make a Crucible of 
~~ High Temperature 
UE to their high price, very few 


‘amateur experimenters possess 
crucibles capable of withstanding 


; gny great heat without melting. By 


using the following method, cruci- 
ples capable of withstanding exceed- 
ingly high temperatures can be made 
at a fraction of the market price. 

The essential in- 
gredients of the re- 
fractory substance of 
which the crucible is 
composed are fire- 
clay and whitesand— 
the kind found at the 
sea-shore is the best, 
but any good sand 
willdo. The fire-clay 
and the sand are 
mixed together, half 
clay. and half sand, 
with enough water to 
make the mixture 
workable. 

The mixture is 
plastered on the in- 
side of a paper cup, 
sides and bottom. The _ sanitary 
drinking-cup of waxed paper is ex- 
cellent for the purpose. 

The sides, for a crucible 6 in. in 
height, 3 in. in diameter at the top, and 
2 in. at the bottom, should be not less 
than 14 in. thick, the bottom not less 
than 4% in. Of course the thickness 
varies with the size of the crucible. 

While the lining is still wet, make a 
notch in the top edge. This takes the 
place of a spout, to guide the molten 
metal as it is being poured from the 
crucible into the mold. 

Let the crucible stand for a few days 
until it is dry; then burn off the paper 
cup.—ARTHUR KENNEDY. 











A paper cup pro- 
vides the form 
for the crucible 


Rendering the Draftsman’s 
T-Square Doubly Useful 


HE mechanical draftsman often 

finds it necessary to wipe his 
ruling-pen while he is engaged in 
holding the T- 
square and tri- 
angle in position 
with one hand. 
This produces an 
awkward situa- 
tion, but perhaps 
thefollowingsug- 
gestion will serve 
to overcome the 
difficulty. 

With athumb- 
tack or by some 
other method se- 
cure a common 
Tosette pen- 





Fastened in this posi- 
tion the blotter is at 
hand when wanted 


‘Wiper to the 


head of the T-square, and the trick 
Is done. 

By this. method it is always. near at 
hand upon the drawing-table, and 
can usually be reached from any 
Position.—L. B. ROBBINS. 








Earn $35 to 






$100 A Week 


As A Mechanical Draftsman 






Thousands of Men Wanted 


You can learn Mechanical Drawing at home 
in your spare time through our practical Home 
Study Course and qualify for Big Pay. We 
have placed hundreds of our students in good 
paying positions. Government departments 
and private concerns are continually calling 
upon us for our graduates. Peace means a 
bigger demand for draftsmen than ever before. 
Prepare now and be ready when this demand 
reaches its height. 


Become a Chief Draftsman 


and get to the very top in this well-established 
and rapidly growing profession. The train- 
ing given by the Columbia School of Drafting 
will give you just the knowledge you need 
to make good as a Chief Draftsman. No 
previous training is necessary. You can 
begin our course now and make rapid progress 
from the start under the Personal Instruction 
of the President of the School, Mr. Claflin, by mail. 


His carefully prepared lessons and_personal letters 
of advice make each step easy and intéresting. 


Draftsmen Getting $35 to 
$100 a Week 


with big chances for better pay as the demand 
grows. All big engineering, construction and manu- 
facturing projects must first go through the drafting 
room before the workmen can commence. All such 


enterprises depend upon large numbers of draftsmen. 
Salaries are advancing steadily. 


DRAWING 
OUT FI T throughout the course. 


As soon as you enroll you will be sent 
our drawing outfit for your own use 
This entire out- 
fit will be yours to keep. You are not 


FREE obliged to return it after completing 
the course. 


We Will Help You Secure a 
Position 


as soon as you complete our course. We have 
already placed hundreds of our graduates in 
good paying ‘positions and are constantly- in 
touch with vacancies for which Draftsmen are 
urgently needed. Government Departments and 


private concerns are continually calling upon us for 
our graduates. 


Illustrated Book of 
Particulars 


FREE Fill in the coupon below, return 


it to us and we will:send you 
free a copy-of our illustrated catalog which 


tells all about our. practical Home. Stiidy 
Course and how you may secure our instructions at 

; Once on easy terms so as*to quickly qualify for one 
of the big positions open. 


Send This Coupon TODAY 


| COLUMBIA SCHOOL OF DRAFTING: 
Dept. 981, 14th and T Sts., Washington, D. C. 


Without obligation to me, please send me your Illus- 
trated Catalog and tell how I may secure your practical 
training in Drafting and your help in securing a position 

i as Draftsman. 
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Begin Today—Write for My FREE BOOK 
I can make a good penman of you at home during 
spare time. Write for my free book, ‘‘How to 
Become a Good Penman.’’ It contains speci- 
by the Tamblyn System. Your name will be ele- 
gantly written on a card if you enclose stamp to 

- pay postage, FREE BOOK-— Write for it Today. 
F. W. Tamblyn, 437 Ridge Bldg., Kansas City, U.S. A. 


I teach you 
sonally, by mail, ina Pe ‘ 
time. Oldest and largest School. |} 
Big field, work interesting. You can } 
EARN $18 TO $45 A WEEK 
*Did job after first les- Wi 


er, Minn., wrote. Di — 
2d $500.00 while’ course. 


jearn INT. 
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STAMMER 


If you stammer attend no stammering school till 
you get my big new FREE book and special rate. 
Largest and most successful school in the world curing 
all forms of defective speech by advanced natural 
method. Write today. 


North-Western School for Stammerers, Inc., 
3032 Grand Avenue Milwaukee, Wis. 








aad Learn Piano! 
He a This Interesting Free Book 


i Study 
Q 
iw SSETR Ce st. Dr. Quinn’s famous 
SSS E ritten Method is nen by leading 
musicians and heads of State Conservatories. Succeésstul 26 years. 
Play chords at once and complete piece in every key, within 4les- 
sons. Scientific yet easy to understand. Fully illustrated. For begin- 
ners or teachers, old or‘ young. All music free. Diploma granted. 
Write today for 64-page free book, ‘‘How to Study Music’’, 


UM. L. QUINN CONSERVATORY, Studio 142 F, Social Unlon Bide., Boston, Mans, 








shows how you can become a skilled player 
of piano or organ in yourown home, at one 








YOU can BUILD this 
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Your machine will play all records, will have a wonderful tonal quality, excelled by 
none. No need now for any family to be without a phonograph 

THE MAKAFONE solves the problem. BUILD IT YOURSE i 
ONE-FOURTH REGULAR COST, but equal to the high priced cabinet machines. 
Free Records with each outfit, SEND TODAY FOR FREE CATALOG and full 
particulars of our wonderful offer. Many a manufacturer got his start in this 
way. Why not you? Build machines and sell to your friends, 


AGENTS ATTENTION 


You can make and sell this machin 
our plans at a profit of 

Others are selling two = nee = 
H i portunity e big 
: aay and “become independent. Pleas- J. Gentiemen: Please send me full particulars of you 
ant and profitable work.. START TODAY, 


; ” Boild it MODERN PHONOGRAPH SUPPLY CO. t Name ».-. 0000+ ener bosecceccee vs 


PHONOGRAPH easi/y/ 


TREMENDOUS SAVING IN COST. 


You don’t need to be a cabinet maker. We 
have made it an easy and a pleasant job with 

e " Joge We furnish blue prints, diagrams, 
Our Simplified Plans mater, and 50 ee eee 
assemble, A few hours’ work, and you will have as fine a type of phonograph 
as any produced, and at a price away below what you -would pay in a store, 


Savings in Your Pocket 


because of the cost. 
ELF AT LESS THAN 





Ask us about this. 
ee ee ee 


WRITE TODAY! 


MODERN PHONOGRAPA SUPPLY C0. 
i 102 Springer Bldg, 313 So. Clinton St., Chicago, IL 


e from 
$50 to $75 each, 


Makafone proposition, without obligation to me, . 
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There is a wonderful oppor- 
tunity right now for boys who 
like electricity. Boys who are 
ambitious and will train them- 
selves in spare time can step 
into good positions and get ex- 
perience that will give them a 
real start toward success in life. 
Good salaries are offered with 
rapid promotion. 


For 28 years the International 
Correspondence Schools have 
been training boys for success in 
electricity and over 200 other sub- 
jects. They will help you prepare 
right at home for a position in the 
line of electrical work you like best 
—or in any other work that ap- 
peals to you. Thousands of boys, 
through I.C.S. training, have 
stepped into fine jobs, but never 
were opportunities so great as now. 


Let the I.C.S. help you. Choose 
the work you like best in the cou- 
pon below, then mark and mail it 
today. This doesn’t obligate you 
in the least, and it will bring you 
information that may start you on 
a successful career. This is your 
chance. Don’t let it slip by. Mark 
and mail this coupon xow. 


mee eee ee ee TEAR OUT HERE Se ee ee ee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7640, SCRANTON, PA. 


lain, without obligating me, how I can qualify for the 
Lo md or in the subject, ore which I mark X. 





























ELEOTRIOCAL ENGINEER SALESMANSHIP 
Electric iting and Rys. ADVERTISING 
seated yp J Window T: m 
elegra: gineer ww Card Writer 
Telephone Work Sign Painter ; 
MEOHANIOAL ENGINEER Railroad Trainman 
Mechanical Draftsman ILLUSTRATING 
= oe we Practice Cartoonin 
‘oo 
Gas Engine Operatin: and ist 
CIVIL < GINEER . Cert. Pub. Accountar? 
rreying and Mapping TRAFFIC MANA a 
sia semmrincinnes |Hommecaitae 
ATIONA’ mmercia 
En ENGLISH 
Ship Draftsman Teacher 
Common School Subjects 
Contractor and Ballder Mathematics 
Architectural Draftsman CIVIL SERVICE 
Corcrete Builder Railway Mail Cleric 
Structural Engineer AUTOMOBILE OPERATING 
PLUMBING AND HEATING Auto Repairing 
Sheet Metal Worker Navigation Spanish 
| Textile Overseer or Supt. AGRICULTURE French 
ONEMIST Poultry Raising §Ljitalian 
Name 
Present 
Occupatio 
3 Street 
and No. 
City. State. 
. Canadians may send this coupon to 
International Schools, Montreal, Canatic 


ANY an amateur 

gardener, cultivat- 
ing intensively his acre or 
half-acre plot of ground, has made 
the surprising discovery that his crop 
is too great for immediate consump- 
tion. Immediately he is confronted 
with the problem of selling or storing 
his surplus. 

The simplest method of storing is in 
the earth pit, familiar to our fathers 
before the day of cold-storage plants. 
The spot selected for the pit should be 
on the highest part of the garden plot, 
and well drained. In most cases, the 
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The concrete storage cellar built 
above ground is the least expensive 


pit, instead of being a round pile, 
should be not to exceed 3 ft. wide at the 
base, and as long as necessary to store 
the crop. 

Another method of storing vege- 
tables is in the cellar underneath the 
house. Usually the cellar is either too 
damp or too warm to serve as an ideal 
storage cellar. 

However, it may be cooled off in the 
early fall by leaving the door open at 
night and closing it in the day-time, 
and a very satisfactory temperature 
maintained throughout the winter, 
unless a stove or furnace is placed in 
the basement for heating purposes. 
Even then, by walling off a corner, 
vegetables may be kept very well. A 
concrete cellar underneath a house will 
prove very satisfactory. 


Water-Tight Concrete Cellars 


Undoubtedly the most suitable 
method of storing surplus vegetables is 
in a concrete storage cellar. These 
concrete structures have the advantage 
of being permanent, water-tight, easily 
ventilated, and strong. Moreover, 
they can be built in any one of several 
ways, to suit the convenience of the 
owner, without calling in the high- 
priced skilled worker. The concrete 
storage cellar built above-ground is 
least expensive, but it is also the least 
satisfactory. : 

There are two types of concrete 
storage cellars—that with the round 
roof, and that with the flat roof. 
The choice in any particular case 





will--depend upon local conditions, 
12% 





one part of cement to two 

half parts of sand and four pet 
stone may be used throughout, except 
for the roof. ' 

a 1-2-3 mixture and the flat roof a 1-24 
mixture. For the flat roof reinforcing 
steel must be used. Bars 5% in. square 
are spaced 5 in. apart, center to center 
and placed one and one half inches from 
the bottom of the slab. Bending the 
ends of the bar at right angles to form 


FRESH 4iR INTAKE 
A> WITH HINGED DOOR 
\“—— OVER OPENING 


as MOISTEN INCOMING GIR 


A A 
+ | .—_ CONCRETE FLOOR ‘O | li} a 
| 3-6" WIDE N ; ‘a 
20-0-— laa AIR INTAKE-12"*12" 


the desires of the build 

and the kind and ama 
of vegetables to be stored 
Concrete mixed in the proportion of 


The arched roof requires 


a hook about 3 in. long. insures 
good anchorage in the concrete. 
Half-inch bars, placed 2 ft. apart 
are run lengthwise in the cellar. 


Importance of Ventilation 


The ventilation of the storage 
cellar is highly important. 1p 
the plan shown, the cold-air jn- 
takes located at each side of the 
entrance door. The cold air ep- 
tering the cellar passes through 
and upward around the stored 
contents. The warm air is drawn 
off through the ceiling by the roof 
ventilator. In this way the cir- 
culation of the air is complete, 
and in the course of one night 
the air is changed several times. 
Early in the fall the cellar is cooled 
by the ventilators, which are closed 
during the day and warm nights, 
so as to keep the cold air in the 
cellar. 

Moist air is essential for proper stor- 
age of vegetables, and for this reason 
the plans show tanks built at the 
bottom of the cold-air intakes, just 
inside the wall. The incoming air, 
passing over the tanks, picks up mois- 
ture. The owner, by observing the 
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This type cellar is beneath the ground 
and has a ventilator projecting upward 


crispness and plumpness of the stored 
vegetables, or by noting whether there 
is shrinking or shriveling, can tell 
whether the air is sufficiently moist. 
The plans are sufficiently detailed to 
enable anybody who has had even 
slight experience in building operations 
to build for himself a suitable concrete 
storage cellar. 


Popular Science Monihiy , 
Storing Your Surplus Vegetables 
By Fred Telford 
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5 Five Ideas on Bracing Up 
Old Fences 


HE illustrations show the proper 
way to brace up old farm fences 

and need very little explaining. 
Fig. 1 shows a corner as it should be 
praced, while Fig. 2 shows the proper 


CORNER POST 


it TWISTED WIRED 


| 





DION 


No need of those staggering and de- 
formed fences that detract from the ap- 
pearance of so many people’s property 


bracing at a gateway. Fig. 3 shows a 
detail of the bracing and securing to- 
gether of the corner post and the 
“deadman”’ which prevents it from 
“kicking out.” Fig. 5 shows the 
proper position of the diagonal brace in 
a gate, the brace being placed so that 
the weight of the gate is pushed in 
toward the bottom hinge. If this brace 
is reversed—and all too often it is—it 
is useless, as it simply adds weight to 
the gate-—-GEORGE M. PETERSEN. 


Figure Out Why the Water 
Does Not Overflow 
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Fre 


Cline 






Gok His Start 


Began with Almost Nothing — Now 
Pocketing $6,000 a Year and His 
Profits Steadily Increasing 





New 5c. Confection Did It 





Says Anyone Anywhere Can Do As 
Well—No Experience Necessary 


A good many men who know Fred 
Cline: would like to be in his shoes. 
They envy his success. But he hasn't 
always been envied. Time was when 
he was barely earning a living. 

Saving money out of the meagre 
wages he got in those days was almost, 
impossible. He had practically noth- 
ing laid aside. But it was enough to 
give him his start; enough to set him 
up in business for himself—a new 
kind of business that has proved a 
regular little ‘‘gold mine.”’ 

That was only a few years ago. 
Today Fred is making around $6,000 
a year—and his profits are steadily 
increasing. While he doesn’t werk 
half as hard as he used to, he is pocket- 
ing more every day than he formerly 
earned in a week. Is his own boss— 


easy to see why Fred has prospered. 


Regardless of age, practicaily every- .. 
: oth 


body has a sweet-t 
—me ; 

ren. Crispettes appeal 
to this universal sweet 
tooth in a way that is 
simply irresistible. 
You can’t see them or 
smell them or taste = 
them without feeling 
“hungry” for them. 
Unlike chocolates and 


other “heavy” candies, poxght This Car From Profits ay. 


they don’t tax the 
digestion. You can’t 


mn, women, child- ~ r 





business. I show you how to draw 
crowds—how to cash in on fairs, pic- 
nics, holidays, etc.—every step made 
easy so you can’t go wrong. No ex- 
perience necessary. The Crispette 
Machine, the Crispette formula and 
the instructions are all you need. 
Small sum buys the complete outfit. 
Don’t even have to open a store. Can 
do business from your home or rent 
= of a store window. The Machine 
n a window is a great salesman—at- 
tracts attention—brings in customers. 
And there are many otlrer advantages. 
No wonder Fred Cline is making 
money. But he isn’t the only one. 
Crispette Machines and the delicious 
candy they make are piling up fine 
profits for hundreds of others. Listen. 
An inex enced boy ‘“‘cashed in’ 
$1,435, the first five weeks. A former 
clerk in a railroad office got his 
start in the Crispette 


\ business and is now 
oi ; wealthy. Another man 
" \~ made $400 net in one 


pA=— week. A former printer 
sold $22,000 worth of 
a Crispettes the first 
seven months—figure 
his profits for yourself. 
Another man made 
over $500 in a single 
Another $700 
ahead in less than two 





eat enough Crispettes to 
hurt you. People never 
get tired of them. That 


CASH IN ON 
PROHIBITION! 
Think of the millions of 
means steady come-again | dollars heretofore spent 


weeks. And so it goes. 
This is a big country. 
There are still thousands 
of towns and cities waiting 
for some live man to start 

































doesn’t have to take orders from any- 
one. Has bought a fine home—all 
paid for. Rides around in a $2,000 
car. Has a substantial and growing 
bank account. Enjoys many other 
comforts and luxuries that a few years 
ago he scarcely even dreamed of. 
How did he do it? No previous 
business experience—had been a plain 
workman. Had only a common school 
education. And he himself would be 
the last man in the world to credit 
his quick rise to prosperity to any 


customers. 


They are only 
package—an amount that | will be the first to profit. 
is easy to spend; 
there is one person who can 
afford high-priced candies, 
there are hundreds who will | crave sweets—and Crisp- 
buy at 5c. Nickle sales to | cttes make a hit because 


where 


the many will always beat | long without hurting any- 
dollar sales to the few. On | one. i 
a good day Crispettes sell 
about as fast as you can ’ 
hand out the packages and | someone else seizes this below and I'll send you 


for liquor! After July Ist 
F it will go for other things. 
oC & |The Crispette business 


up in the Crispette business. 
Big money-maker by itself 
or can be handled in con- 
nection with other busi- 
ness. Every town of 1,000 
people or more means an 
opportunity. Maybe here 
is exactly the chance you 
yourself have been wishing 
Prohibition also| for. Why not at least look 

i into it? Just send me 
your name on the coupon 


owns previously dry 
show that men who can’t 
get liquor turn to Crisp- 
ettes ‘by thousands—they 


they can be eaten all day 


ives children more nick- 
es tospend. Investigate 
now — don’t wait until 

























special genus or ability on his part. 

_. Some may say he was lucky. But 
it wasn’t luck. Proof of that is the 
fact that hundreds of others, both be- 
fore and since, have 
put themselves on Easy 
Street in exactly the 
Same way he did. 

Here is the whole 
secret. It was a money 
ecining machine that 
piled up Fred Cline’s 
profits, that built his 
his house, that paid for 
his car and other com- 
forts; a patented ma- 
chine that almost auto- 
matically builds up a 
fine business by making the finest 5c 
confection that anyone ever ate—a 
wholesome, delicious and entirely dif- 
ferent new kind of pop-corn candy that 

ople grow wild over wherever it is 
ntroduced. It is ‘called Crispettes 
—so tempting to look at, so appetizing 
in its delightful odor, so betwitching 
to the taste—that it literally turns into 
money as fast as it can be made. 

Fred Cline deserves full credit for 





Now Owns a Fine Home 


* Crispette Machine. 


take in the money. They | opportunity. 





all the facts and figures 








almost sell themselves. The 
mere sight or smell of them makes the 
mouth water—and makes a person 
reach for a nickel. 

The Crispette Ma- 
chine can turn out as 
high as eight hundred 
5¢c packages an_ hour 
$40 every hour. Nearly 
4c out of every nickle 
you take in is clear 
profit—about 76c out 
of every dollar. The 
ingredients are nothing 
but popcorn and syrup 
—but cooked and 
blended together by a 
special formula that brings out an 
enchanting new flavor that people 
say is the most delicious they ever 
tasted. 

There is only one way to make 
Crispettes—that is on_the patented 
The process is 
almost automatic. Special secret 
formula included with the machine. 
Also full instructions for building up 
a@ profitable business right from the 


so you can judge for your- 
self—including the names and ad- 
dresses of all the men mentioned here, 
with letters from them and others back- 
ing up everything Isay. But send the 
coupon now—before you have a 
chance to forget—and before someone 
else in your town beats you to it. A 
postage stamp is all it costs to get the 
facts—that is all you have to risk to 
find out about a money-making op- 
portunity that may mean prosperity 
for the rest of your life. 


Find Out How They Did It 
Simply Use This Coupon 
W. Z. LONG, 1410 High Street 
Dept. 16 Springfield, Ohio 
Tam interested. Please send me your 
FREE book on full particulars how to 
start a big paying business of my own. 










































Fill the glass full of water, then pour in 


a heaping teaspoonful of salt. Contrary 
to your expectations, the water does not 
flow over the eige of the glass. Why? 





his success. He was quick to see 
his opportunity and quick to seize it. 
but when you know the facts, it is 


first day, either retail or wholesale 
or both—the tried and 
used by scores of others 


This man is modest. Fred Cline is not his real 
name—he prefers not to have his anti pub- 
lished broadcast in a magazine. His real name 

ress, however, will be given on request. 


roven ideas 
eady in the 











1 won World’s First Prize for best course in 
Penmanship. Under my guidance you can 
become an expert penmar. Am placing many of my 
students as instructors in commercial colleges at hig 

salaries. If you wish to hecome a better 
me. I will send you FREE one of my Favorite Pens 
and a copy of the Ransomerian Journal. Write today. 


_C. W. RANSOM, 488 Essex Bldg., Kansas City, Mo. 


nmman, write 
it 








DOUBLE YOUR INCOME 
\ @A Sy RENEWING OLDTIRES 


[Is the biggest money maker today. De- 
mand for repaired tires grows constantly. 
There never was a better time to start in this 
, business We teach you how to do expert 
work and show you best way to operate busi- 
ness. Repairmen make $30 to $50 a week; 
good repair, shops make $100 to $500 a week. 


WE TRAIN YOU BY MAIL 


Our course goes right to your home. It is 
|, Complete, Igexpensive and Practical. We 
guarantee to train you to be an expert tire 
repairman in three months so that you can 
7 repair fabric tires, alt makes‘of cord tires, big 

pneumatic truck tires and tubes. Course has 
endorsement of large tiré factories. We show 
you how and where to get best equipment for 
\ doing work. Write today for free information 
L and outline of our course. 


HOVEY EXTENSION SCHOOL OF TIRE REPAIRING 
312 SECOND NATIONAL: BUILDING, AKRON, OHIO 
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Learn Watch Repairing 


Be a watchmaker—you can learn this’ profitable 
by correspondence in a few weeks in your own home 
by the DeSelms Chart System. After you complete 
the course you will know a watch from AtoZ. You 
will know just what the matter is and how to repair 
one. When you graduate you will be a ical 
watchmaker and repairer and competent to 
any position. Positions forour graduates. 
Ask for our Free Book. It explains 
our system and terms. 


THE DeSELMS WATCH SCHOOL 
687 Perry St., ATTICA, IND. 































RIGHT NOW—You Can Make Big 
Profits In BATTERY CHARGING 


Owners of HB Chargers everywhere are making $100 to $400 


lear Profitevery month. Business better thanever. YOU can 
0 - well. Don’t gely- .Get out and get this business with 
sturdy, dab 





This HB 500 Watt Charger Will Pay $100 
to $200 CLEAR PROFIT each Month 
No electricalknowledge required toinstalloroperate. Recharges 
7 6-volt batteries at once. Costs 12c t each to recharge. 
customer pays 75c to $1.50. Big, quick, clean profits—easily 
made. Noburnouts or expensive renewals. 

Steady service 24 hours a day. Economical 
to run, requires no attention save occa- 
sional oiling. 











a 
Pin $25 initial payment 
check to this ad and send todav for 
trial order. Sold under HB Absolute 
joney-Back Guarantee. Order 
NOW. Do Get busy! 


n’t delay. 
Hobart Brothers Co., Box $6. Troy, 0. 


Get those profits! 
Successful Manufacturers § 


































































—The Auto-Wheel Coaster is designed and 
built by men who know boys’ tastes, and have 
the materials to build with. 

For years a favorite because of its strength, 
speed and grace. 

The Auto-Wheel Convertible Roadster below 
is a double purpose wagon, changed in a min- 


ute from roadster to speedster. 
idea. 

Both types have the durable oval spokes, 
roller-bearings, and steel axles. 

FREE FELT PENNANT and Color Catalog for names of 3 
coaster wagon dealers. (Tell which handles the Auto- Wheel.) 
CAPS FREE—to Auto- Wheel Coaster Club members. 


Sueciel cap to captain. Organize your club now, and write 


THE BUFFALO SLED COMPANY 
157 Schenck St. North Tonawanda, N. Y. 
In Canada: Preston, Ont. 


A great new 
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Does Yo 
e 
Itch for a Pencil? 
iw your hand itches fora pencil you may 
have in you the making of a great car- 

toonist. You do not have to bea genius. If 
you have a liking for drawing and develop it 
intelligently, there are many opportunities for 
you in this profitable profession. 

_ Through the Federal Course in Applied Cartoon- 
ing, America’s 32 greatest cartoonists will help 
yousucceed. Among these men are Clare Briggs, J. 
T. McCutcheon, Sidney Smith, and Fontaine Fox. 
They show you by examples how they beganand what 
were their stepping stones to success. 


“A Road To Bigger Things’’ Free 
This interesting book contains studio pictures of the 


members of the Federal Staff and describes the Federal: 


Course in detail. Write now for your free copy to: 


FEDERAL SCHOOL OF APPLIED CARTOONING 
9628 Warner Bidg. 


Minneapolis, Minn. 











the owner finally got to it. 
_ recognized by the alert owner as part 











RUNS ON KEROSENE 
ALCOHOL OR GAS ANYWHERE 


Amost remarkable invention. Noelectricity, 
wires or springs. 1919 improved patented 
Models. Runs 8 hours fora cent on kerosene. 
Quiet—Convenient. Brings genuine comfort 
and satisfaction. Ideal for the sick. 

proved success. Sthseason. Every home 
and office needs the Wonder Fan. Three 
. Three Sizes. BE WELL KEEP 


Lake Breeze Motor, 581 W. Monroe St., Chicago 

















EAFNESS IS MISERY 


I know because I-was Deaf and had Head Noises 
for over 30 years. My invisible Antiseptic Ear 
Drums restored my ar — Head Noises, 
and will do it for you. ey are Tiny Megaphones. 
Cannot be seen when worn. Effective when Deafness 
is caused by Catarrh rade 5 Perforated, Partially or 
Wholly Destroyed Natural Drums. Eas to put in, 
easy to take out. Are “Unseen Comforts.” In- 
expensive. Write for Booklet and my sworn 
statement of how I recovered my hearing. 


A. O. LEONARD 
Suite 301, 70 Sth Avenue - - New York City 








ARMATURE AND MAGNET WINDING 


By Horstmann & Tousl 


ey. 
A necessary book for Electricians. Full facts and 


diagrams, $1.50 postpaid 
Pepular Sci 


Science Monthly, 225 W. 39th St., New York 


Keep Your Eye on the Engine Bearings 
By G. F. Collins 


HE average over- 

hauling of the repair 
job on a Ford is directly traceable to 
the owner’s neglect to take the proper 
care of his car from the first day he 
bought it. Every little “loosening up”’ 
should be stopped in the beginning, 
before it -has developed, which will 
necessitate constant watchfulness and 
an all-round ‘“‘tightening up’’ that for- 
merly was done every so often, when 
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An engine knock is a boost if you catch 
and remedy it before trouble occurs; an 
alert owner watches his car constantly 


It is now 


of his daily duties while driving his 


_ Car. 


These first principles may sound a 
little difficult, but they really are simple 
and practical and become second nature 
in a very short time. 


Getting at the Bearings 


In obtaining access to the Ford 
connecting-rod bearings, the crank- 
case cover must first be removed, 
taking out the fourteen cap-screws, at 
the same time carefully watching the 
gasket as the crank-case loosens, to 
avoid its being torn or destroyed. It 
is not necessary to remove the oil from 


| the crank-case, since the normal oil 
level is below the detachable plate on 
the bottom of the crank-case. 





Loose connecting-rod bearings will 


| cause a rattle and knock at light loads N¥ 
and a high speed, but a heavy load (Me 


seems to steady them. 

Remove the first connecting-rod cap, 
and file the ends, a little at atime; then 
replace the cap, and tighten the bolts 
until it fits the shaft snugly. This 
feature can be tested by turning the 
engine over with the starting crank. 
After this operation is completed, 
loosen this bearing and proceed to fit 
the others in the same manner. 


The Bugbear of the Ford Engine 


No. 4 bearing is the bugbear of the 
Ford engine for those who do not 
understand its proper method of 
removal. 

The fourth connecting-rod is brought 
up nearly half way on the up-stroke 
by the use of the crank. The cotter 
key and nut are then‘ removed and 
the crank-shaft turned over until it 
is half way down on the other side. 
Then the other cotter key is pulled 
out and the nut removed from the 








bolt. 
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It is advisable to mark 
the connecting-rod cap 
with a center punch before taking jt 
off, because in this way it can easily be 
replaced in its former position. 


Finishing Touches 


After the proper adjustments of the 
bearings are assured, they should be 
carefully cleaned and lubricating oil 
placed upon them. The bearings 
should not be drawn up too tightly 
since if such a condition is secured 
there is a possibility of the babbitt 
cutting out. 

The engine should be run slowly 
until the new adjustments are able 
to adapt ‘themselves. In- return- 
ing the crank-case the gasket should 
be replaced by a new one if it is the 
least bit worn or torn. Oil leakage at 
this point may later cause serious 
damage. 

And, last but not least, a few 
minutes spent each day in making 
minor adjustments will make you 
proud of your car. 


A Portable Poster-Hanger 
for Theaters 


LIVE-WIRE _  moving-picture 
theater owner in a flourishing 
neighborhood devised a sidewalk poster- 
hanger in which he inserts posters 
advertising the various films he is 








A moving-picture theater owner de- 
vised this scheme of hanging posters 
in gaspipe frames set in concrete 


showing. These hangers may either 
be set along the curb-stone in front of 
the theater or else placed in the 
lobby. 

The bases of the hanger are made 
from concrete in the form of a rect- 
angular block about 12 in. high by 18 
in. wide and from 4 to 5 ft. long. The 
uprights or hanger stays and the cross- 
top hanger are made of ordinary gas- 
pipe of 114 in. diameter, which is held 
securely in place by being set into the 
concrete before it hardens.—R. 0. 
HELWIG. ; 
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4 Suggestion for Lighting 


a Club-House 


HE sketch below illustrates a very 
+ attractive and easily made light- 
ing fixture suitable for a club-house or 
restaurant. : 

The main members are about 3 in. 
in diameter, and are of natural wood, 


Segal 
1 MG 


Ce ed 








i 
An aid to the restful atmosphere of 
the club-room is this type of fixture 


no finish being applied to the bark. 
All of the shades are of the bell pat- 
tern, either frosted or amber-colored. 
The supporting chains and rings are of 
iron painted a dull black, as are the 
sockets. 

From each light the wiring is run up 
through the chain to the upper side of 
the log, where a long slot is cut for the 
main feed wires, which are then inter- 
laeed through the two _ supporting 
chains and pass out through the 
ceiling block. 

The only decorative feature consists 
of large pine cones about 8 in. long, 
which, when suspended as shown in 
the picture, add greatly to the general 
effect.—JOHN ADAMS. 


Turning the Buggy-Top into 
a House Awning 


ITH parts from an old buggy- 

top, some pieces of pipe, and 

two elbows, a farmer constructed the 
folding awning frame here shown. 

It needs no explanation other than 

the illustration, and proves once again 
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Home-made awnings are just. as 
good as the expensive bought kind 


that seemingly useless material may be |, 
used to good advantage if foresight is 
. brought to bear upon the problem in 

‘hand.—James M. KANE. ; cna 





Learn to Fill 


PR ts ro and 
uperintendents 
$1800 to $5000 Yearly 





Ovtice Manager or Auditor 
$1800 to 000 Yearly 


Engineers (all kinds 
$2000 to $5000 Yea 


Bigger Shoes 





kind of work 
you are doing now, 

a set of these great 
home study 
books will quick- 


», ly fit you for a bigger 


and better paying job. 
We will send any set you 


select: for one week’s FREE examination, 
and if you want to keep them yow pay only the. special reduced 
price—at the rate of 50 cents aweek. ‘This is your opportunity 
to make more money—grasp it NOW. Use these books and 
a little spare time AND LEARN TO FILL BIGGER SHOES. 





Carpentry and 
Contracting 
Five volumes, 2138 pages and 
more than 400 _ illustrations, 
Prepares for Contractor, Build- 
ing Superintendent and Car- 
penter Foreman, Regular 
price,$25.00. Special price,$17.80. . 


e e' a. as 
Civil Engineering 
Nine volumes, 3900 pages ard 
8000 illustrations, plates ard 
diagrams. Prepares for Civil or 
Structural Engineer, Transit- 
man, Estimator, Designer or 
Chief Draftsman. Regular 
price,$45.00. Special price, $29.80, 


Telephony and 
Telegraphy 
Four volumes, 1728 pages and 
2000 illustrations, plates_and 
diagrams. Prepares for Tele- 
hone Engineer, Wire Chief, 
‘xchange Manager, Trouble 
Man or Telegrapher. Regular 
price, $20.00.Special price,$12.80. 


Steam and Gas 
Engineering 
Seven volumes, 3300 pages ard 
2500 illustrations, plates, dia- 
grams, etc. pares for Sta- 
tionary, Marine or Locomotive 
Engineer or Fireman. Regular 
price,$35.00. Special price,$21,80. 


: on ; ' 
Law and Practice } 
(with Reading Course in 25 

bound pamphle 

volumes, 


ple as A-B-C. 


Examinations: A wonderful 
price,$72.00. Special price,$39.80, 
Practical 3 
Accounting 
Four volumes, 1840 pages and 
800 illustrations, plates and 
—— C. P. A. questions 
and practical problems. _Pre- 
ares for-. Accountant, Book- 


eeper or Cost Clerk. | Regular 
price,$20.00. Special price,$12,80, 











Pay Raisers 


These books are written by 
well known authorities — the 
top-notchers in each line. They = 
will help you make more money. | price,$25.00. Special price,$17.80. 
You can’t fail to understand 
them, because they are written 
in plain, everyday language. 
Thousands of photographs, 
diagrams, charts, etc., help to 
make difficult points as sim- | 7°,’ 


See our Free Examination—no 
money down offer below 





ts). Thirteen 

runes ogrercconaiie | MASK OurExperts 
aid to business men. Regular | With these books goes free of all 
charge a $12.00 Consulting Mem- 
bership in the American Technical 
Society. If any question puzzles 
you—write us. Our corps of experts | Ten yolumes, 3680 pages and 
and engineers will solve any prob- | Prepares for Certified Public 
lem. Ask all the questions you 
want for a whole year. 

ice is absolutely FREE. 





Automobile 

neering 
Five volumes, 2400 pages and 
2000 illustrations. Prepares for 
Garage Foreman, Automobile 
Mechanic or Chauffeur. Inval- 
uable to car owners. 


MachineShopPractice 


Six volumes, 2300 pages and 
2500 illustrations. Prepares for 
Machine Shop Superintendent 
or Foreman, Foundryman, Pat- 
tern Maker, Tool Designer or 

er. Regular price, 
Special price, -$19.80. 
Sanitary, Heating and 
Ventilating Engin’ring 
Four volumes, 1454 pages and 
more than 1400 illustrations, 
ete. Prepares for Sanitary 
Engineer, Heating and Venti- 
latin Engineer, Master 
Plamber or Plumber. Regular 
price,$20.00. Special price,$13.80, 


Mechanical and | 
Architectural Drawing 


Four volumes, 1578 pages and 
more than one thousand illus- 
trations. Prepares for Archi- 

tural or Mechanical Ceatte 


man. lar price, $20.00. 
Special price, only $13.80, 
* 2 

Electrical Engineering 
Seven volumes, 8000 pages and 
_ a Lag a a 

jagrams. Prepares for Elec- 
trical Engineer, Power Plant 
Superintendent, Substation Op- 
erator or Electrician. Regular 
price,$35.00. Special price,$19.80. 


Accountancy and 


Business Management 





Accountant, Auditor, Office 
Manager ecountant, Credit 
Man or Bookk r. Regular 


This serv- | Man or bo Spechliprion #490. 











Dow Senp Any Money: 


Write the name of the books you 


want on the coupon and mail it to- 
day. We will send the books at once, ex- 
press collect, and you can use them just as 
if they were your own for a whole week. 
If you decide you don’t want to keep 
them, send them back at our expense. 
If you like the books, as thousands of other 


men have after examination, just send us 
$2.00. You can send the balance of the 
special reduced price the same way — $2.00 
each month (50 cents a week). 


Start right now and learn to fill bigger 
shoes. There will be a better job looking 
for you if you do: Be ready to meet it when 
it comes. Send the coupon now. 


American Technical Society, Dept. X120A, Chicago, Ill. 


American Technical Society, Dept. X120A, Chicago, Illinois 


Please send me set of. 





Y days’ examination, shipping charges 


for 
collect. 1 will examine the books thoroughly and, if satisfied, will send $2 within 7 days and $2 each month until I have 


paid the special price of. 


—___________ If I decide not to keep the books, I will return them by ex- 
{ press at your expense, Title not to pass to me until the set is fu ly paid for, 





[ Name 





ddress. 
Addres 
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See the Diamond 
first! We'll send it, 
all charges prepaid, without any 
= nse to you. — If you like it, pay 
y 1/5 the purchase price and the 


rest in 10 monthly installments. ‘ 
-| Sweet Diamonds proclaim their | 
‘| superiority to all others. Blue- 
‘| ~white in color—perfect in cut—low 
in price—they stand unrivalled. 
Mounted in graceful, artistic -set- 
tings of the very newest designs 
of excellent workmanship. Fe 
x Our Profit-Sharing Plan enables 
} you to exchange your Diamond for 
| alarger gem, 4 43 = full 
| a price, pi %% 
n — Ww mae our Bt. with 
yo 
| Our MPREE Catalog shows many delightful sur- 
prises in Diamonds, Watches, LaVallieres, sil- 
| verware, Toilet Articles, Cameras and Phono- 
phs. Send for YOUR copy No. 479L. 


gray 
it’s FREE. 
THE HOUSE ALITY? 


LWSWEET& CC 


2-4 MAIDEN LANE, NEW 0) 




















“| Would Not Part 
with it for $10,000” 


So writes an enthusiastic, grateful cus- 
tomer. In-like..manner testify over 
100,000 people. who have worn it. 
Conserve your body and life first. 


The Natural 
Body Brace 


Overcomes WEAKNESS and. 
ORGANIC AILMENTS of 
pate ga and ey De- 
veilops erect, graceful figure. 
Brings restful relief, comfort, Children 
ability to do things, health and ; 
strength. 


Wear It 30 Days Free at Our Expense 

Does away with the strain and pain of standing and 
walking; replaces and supports misplaced internal organs; 
reduces enlarged abdomen: straightens and strengthens the 
_ back; corrects stooping shoulders; develops lungs, chest and 

bust: relieves backache, curvatures, nervousness, ruptures, 
constipation. Comfortable and easy to wear. 


Keep Yourself Fit 


Write today for illustrated booklet. measurement blank, 
etc., and read our very liberal proposition 


HOWARD C. RASH, Pres. 
NATURAL BODY BRACE CO., 241 Rash Building, SALINA, KANSAS 

















A Scientific Blessing! 


“ THERAPHONE” 


Scientific Receiver Earpiece can’t 
confuse. Improves the hearing, 
is clear, eed the shocks and 
conserves time For usy 
leaf, nerv ous, privacy and 
noises. Obviates attachments. 
Seerentond to suit. (Check or 
}.0.D. — delivered). For Foreign 
Tilicey add 2 
The Dilton Phone Co., 
48 Greenwich Ave., New York City 











Mathematics Made Easy 


The A the Combination Triangle with 

a Brain—will multiply, divide, figure percentage 
and proportion, solve all problems in trigonometry 
and geometry, draw symmetrical figures, plot arcs, 
etc. Superior to any slide rule. Simple to operate. 
Also includes A TRANSPARENT TRIANGLE, 
PROTRACTOR and THREE RULES. Used at 
Columbia University, West Point, U. S. Aeronautic 
Schools, Etc. Only 85c postpaid. Order today before 
you forget. 


Dept. U, L. J. LEISHMAN CO. Ogden, Utah 


“BOW LEGS and KNOCK-KNEES” 
UNSIGHTLY W 


SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 


The Perfect Leg Forms 
_ PERFECT SALES C0., 140 W. Mayfield Ave., Dept. 45, Chicago, Ill. 




















What Can You Dowitha Hairpin? 


Tell us the best way of utilizing a hairpin and Popular 
Science Monthly will pay you twenty-five dollars. 


eo do you do with a hairpin? Throw it away? 

Give it to your wife or sister? We happen to know 
that hairpins are invaluable around a Ford car. There 
are, of course, more uses for them, and we want to know 
in how many practical ways they can be applied in the 
home and in the shop. Tell us! The POPULAR SCIENCE 
MONTHLY offers three prizes,—a first prize of $25, a 
second prize of $15, and a third prize of $10,—to be awarded 
in accordance with the rules set forth below: 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of methods of util- 
izing hairpins which they may 
describe. But only one method 
can possibly win the first prize, 
only one the second, and only 
one the third. The contest is open 
to everybody. 


(2) The method of using hairpins 
must be clearly shown either 
in a photograph or in a drawing. 
If a drawing is sent in, it need 
not be made by a skilled drafts- 
man. It is sufficient that it should 
be intelligible. While pencil 
sketches will be considered, con- 
testants are requested to make 
their drawings in ink on bristol- 
board. The views should be 
sufficient in number to set forth 
the use of hairpins very clearly. 
The contestant’s name and address 
should appear on each sheet of 
drawings. 


(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably ‘type- 
written, in which the method 
of utilizing a hairpin is clearly 
given. It must be written on one 
side of the paper only, and it 
should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
be received by the POPULAR 
ScIENCE MonrurLY not later than 
5 P.M. on June 30, 1919. 


(5) The judges of the contest 
will be the editors of the PoPULAR 
ScrENCE MONTHLY. 


(6) The first prize of $25 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the simplest and best 
method of utilizing a hairpin. 

The second prize of $15 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $10 will be 
paid to the contestant who sub- 
mits the method third in merit. 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of POPULAR SCIENCE 
MontTHiy. A description of the 
methods which won these three 
prizes offered will duly appear in 
the pages of the POPULAR SCIENCE 
MONTHLY, together with the 
names of the winners. 


(8) The editors of the POPULAR 
ScIENCE MonTHLy shall have 
the right to publish meritorious 
methods of utilizing hairpins 
which do not win a prize. The 
regular space rates will be paid 
to the contestants who submit 
manuscripts on the methods thus 
selected. 


(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 


(10) No manuscripts or draw- 
ings will be returned to contest- 
ants. 


(11) Send drawings and specifi- 
cations to the Hairpin Contest Edi- 
tor, POPULAR SCIENCE MONTHLY, 
225 West 39th Street, New York 


City. 


Popular Science Monthly 
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, the 
ractical detailed methods, 
or ahr) hints on the angling 
of today. Shows full line of 
gouth Bend Quality Tackle. ‘ells 
the “how” of bait casting. Every 
sportsman and dealer should have 
it. Write for it today. 
Sent FREE. 


South Bend Bait Company, 
+ 14587 Colfax Ave., | 
; ~. South Bend, Ind. 
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USE HB BALL BEARING 
ELECTRIC MOTORS 


HB Electrical Motors Save Power— 


Get Ball Bearing equipped HB Motors, as they save you a sub- 

stantial sum each month on your power bills. They are abso- 

lutely trouble-proof, 1 d d i 
rements—one to 15 h 





ply just 
They substantially lower 


am) 
your - Pp. 
your power cost. Easy to install and operate. Require practi- 


cally no attention. 


et our engineering department ad- 
vise you.. Send in your problems. 
State kind of machinery you wish to 
runand type of current available. We 
can also furnish Battery Charging 
Outfits, Lighting Generators, etc, 
Pin this ad to your letterhead and mail 
for further information today. 


HOBART BROTHERS COMPANY 
Box S6 Troy, Ohio 
Successful Manufacturers since 1893 


FARTIST 


Earn $25 to $100 a week as Cartoonist— 
Illustrator—Commercial Artist. 
*, . . 
Learn quickly at home b structi thod. Easy terms. 
GR FREE to new etudsnts,” Write today for free Bookletstand 
Special Offer NOW. 


Washington School of Art, Inc., 1116 H. St., N. W., Washington, D. C. 








Send for a Complete Catalogue of- 


MASONIC BOOKS 


Jewelry and Goods 
REDDING & CO. 


Publishers and Manufacturers 


Dept.S 200 Fifth Avenue New York 








Statement of the Ownership, Management, Circulation, 
ete., required by the Act of Congress of August 24, 1912, 
of Popular Science Mosthiy, pubsshed monthly at New 
York, N. Y., for April 1, 1919. State of New York, 
County of New York, ss. Before me, a notary public, in 
and for the State and county aforesaid, personally appeared 
O. B. Capen, who, having been duly sworn according to 
law, deposes and says that he is the Business Manager of 
the Popular Science Monthly and that the following is, to 
the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publica- 
tion for the date shown in the above caption, required by 
the Act of August 24, 1912, embodied in section 443, 
Postal Laws and Regulations, printed on the reverse of this 
form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor and business managers are: Pub- 
lisher, The Modern Publishing Company, Inc., 225 West 
Thirty-ninth Street, New York, N. Editor, Waldemar 
Kaempffert, 225 West Thirty-ninth Street, New York, 
1 * A Managing Editor, Loren Palmer, 225 West Thirty- 
ninth Street, New York, N. Y. Business Manager, 
0. B. Capen, 225 West Thirty-ninth Street, New_York, 
N. Y. 2.—That the owners are: The Popular Science 
Publishing Company, Inc., 225 West Thirty-ninth Street, 
New York, N. Y. Stockholders of Popular Science Pub- 
lishing Company, Inc., Henry J. Fisher, 22 William Street, 
New York, N. Y.; Oliver B. Capen, 225 West Thirty-ninth 
Street, New York, N. Y.; Robert Cade Wilson, 683 Spring- 
field Avenue, Summit, N: J.; Waldemar Kaempffert, 225 
West Thirty-ninth Street, New York, N. Y.; George B. 
Agnew, 22 William Street, New York, N.Y.: Susan D. Bliss, 
22 William Street, New York, N. Y. 3.—That the known 
bondholders, mortgagees, and other security holders owning 
or holding 1 per cent. or more of total amount of bonds, 
Mortgages, or other securities are: Importers and Traders 
National Bank, 247 Broadway, New York, N. Y.; H. J. 
Fisher, 22 William Street, New York, N. Y.; Geo. H. 
Mead Company, Dayton, Ohio. 4.—That the two para- 
graphs next above, giving the names of the owners, stock- 

olders, and security holders, if any, contain not only the 
list of stockholders and security holders as they appear upon 
the books of the company, but also, in cases where the 
stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary relation 
the name of the person or corporation for whom such 
is acting, is given; also that the said two paragraphs 
contain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under which 
Stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and 
Securities in a capacity other than that of a bona fide owner; 
and this affant has no reason to believe that any other 
Person, association, or corporation has any interest direct 
or indirect in the said stock, bonds, or other securities than 


83 80 stated by him 
ed) O. B. CAPEN, Business Manager 


(Sign - 
Sworn to and subscribed before me this 20th day of 
March, 1919. 


A. Macbeth, certificate filed in New York County. 








(Seal). My commission expires March 30, 1919. 


Give the Chickens a New 
Outlook on Life 


LOS ANGELES man has devised 
a portable chicken-coop. 

He uses felloes, or rims of buggy 
wheels, as part of the framework, at- 
taching them to a square frame that 
forms the bottom of the coop. A strip 
of wood attached to the sides of each 
rim holds the wire in position. 

The frame is covered with wire net- 
ting, which is an advantage, as it allows 











Now comes the portable chicken-house 
which provides variety for the inmates 


plenty of sunlight to reach the chicks. 
The coop is very light in weight, mak- 
ing it easy to transfer from one spot to 
another.—CHARLES WAGNER. 


Taking Apart a Stubborn 
Iron Bedstead 


HEN it becomes necessary to 

take an iron bedstead apart, it 

will sometimes be found that the side 
rails are wedged in so tightly that they 
must be hammered apart. An iron 
hammer should never be used unless a 
block of wood is held against the part 


10 a 


= 
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A) 
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A little patience, a little wire, 
and a hammer will do the trick 


to soften the blow, for cast-iron breaks 
very easily. 

A good way to disengage the parts is 
to wire the claws of a hammer to the 
foot- or head-rail with a few turns of 
heavy wire,.and then push on the 
hammer handle just as if you were 
pulling a nail. The rail comes out 
quite easily without any danger of 
breaking.—V. H. Topp. 
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You've seen them often at the bathing 
beaches, skinny and flabby, stoop-should- 
ered, lop-sided, all their physical imper- 
fections displayed in bathing suits. No 
wonder ridicule follows them, whenever 
they take off the clothes that make them 
look like men. How about YOU—when 
you put on a bathing suit? Have you the 
upright carriage, evenly developed muscles 
and clear, glowing skin that indicate health, 
vigor, virility, MANHOOD? Don’t be a 
caricature. Even if you are sickly, weak, 
puny, you can get rid of your ailments, 
overcome your weakness and repair your- 
self, if you go about it the right way. 


STRONGFORTISM 
Will Make a Man of You 


T Knowledge of Nature's 
Be way back to restored 
- health, strength and 
virility is all you need 
and Strongfortism is 
Nature’s way. . There's 
no mystery about it; 
no’ drugs, nostrums or 
quack remedies. 
Don’t think you are too 
old to benefit by it; 
there’s no reason why 
you should be ashamed 
to take off your clothes 
simply because you 
have reached middle 
life. Strongfortism will 
free you from your ail- 
ments, give you a sym- 
metrically developed 
figure and take years 
off your apparent age. 
Strongfortism has done 
it for thousands and is 
doing it now daily, and 
it will do the same for 
YOU. No matter what 
your present, condition 
and whatever brought 
you to it, Strongfortism 
will make a new man of 
you—improve you 100 
per cent—and I guaran- 
tee it, if you will follow 
my directions for a considerable short time, 


Send for My Free Book 


‘“‘PROMOTION AND CONSERVATION OF 
HEALTH, STRENGTH AND MENTAL EN- 
ERGY” will give you the essence and 
guiding principles of Strongfortism, in which I 
have embodied the results of a lifetime’s study 
and practical experience. It will show you how 
to build yourself up into a strong, healthy, virile 
man, free from hampering ailments and imper- 
fections and enable you to make a real success in 
life. You’d willingly give many dollars for that 
book, if you knew what it would do for. you. 
Don’t miss the chance—SEND FOR IT NOW. 
IT’S FREE, enclose three 2c stamps to cover postage 
and packing and I will mail you a copy at once, 


LIONEL STRONGFORT 


Physical and Health Specialist 
951 Strongfort Institute, NEWARK, N. J. 


seaae.CUT OUT AND MAIL THIS COUPONa aus 


STRONGFORT 
The Perfect Man 





Mr. Lionel Strongfort, Newark, N. J. 

Dear Strongfort:—Please send me your book “PRO. 
MOTION CONSERVATION OF HEALTH, 
STRENGTH AND MENTAL ENERGY,” for postage 
of which I enclose three 2c stamps to cover mailing 
expenses. I have marked (X) before the subject in 


which 1 am interested. (951) 
. Colds . Insomnia . . Weaknesses 

. Catarrh . Short Wind . Gastritis 

.. Asthma . . Flat Feet .. Heartweakness 

. . Obesity . Stomach . Poor Circulation 





. - Headache Disorders . .Skin Disorders 

.. Thinness . .Constipation . ._Despondency 

. .-Ruptare . . Billousness . .Reund Shoulders 

.- Lumbago .. Torpid Liver . Lung Tronbles 

. Neuritis . Indigestion . - Increased Height 

. - Neuralgia . .Nervousness 

.. Flat Chest .-Poor Memory Shoulders 

. . Deformity .- Rheumatism .-Museular 
(describe) . Bad Habits Development 

NAMB.....sccccece cocccsescoes secetcccvedccedeccens 

AGB........ OCCUPATION ....cccccccccccvcccccecers ‘ 

BTREBT. ....cccccccccccccvccccccsceccccs occccccccees 

Lo ey re eT Re sees 
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‘Mastering the 
Machine Tool 


Your automatic machine 
is at best only a tool, de- 
pending for its value 
upon workmanlike use 
of it; mastered by ever- 
lastingly watching its 
production. 


From a Veeder Counter you 
get accurate record of the 
output. of your machine 
under every manner of 
operation and in every con- 
dition of repair. . 

The inventor of the machine 
knows how to develop it for 
greater capacity, and the 
operator of the machine 
knows how to run it for 
larger production, when 


guided by 


COUNTERS 


The Revolution Set-Back Counter 
below registers number of revolutions 
of a shaft, where these correspond with 
the operations of your machine. 








Indicates one for each seein, and 
sets back to zero by turning knob once 
round... Supplied with from four to 
ten figure-wheels, as required. Price, 


with four figure-wheels, $8.50 (List). 
The small Rotary Ratchet Counter 


below counts reciprocating move- 


ments of the lever, 
where these reg- 
ister the opera- 
tions of your ma- 
chine. When lever 
is moved through 
an angle of 40 to 
60 degrees, the 
counter registers 
one. A complete 
revolution of the 
lever registers ten. 
This counter, though small, is 
very durable, and suited to 
a wide range of light machines. 


Price, $1.75. 


You'll have your own special uses 
for Veeder Counters—and whatever 
the uses, you'll find suitable counters 


in the Veeder booklet. Write for copy. 


‘The Veeder Mfg. Co. 
44 Sargeant St., Hartford, Conn. 










Make an Adjustable 
Flag-Holder 


LY-TIME is coming, and many 
houses are fitted with flag-holders 
screwed to the window-sills. These 
cannot, of course, remain if screens are 
to be fitted. 
To overcome this difficulty, angle- 
irons may be purchased from any 
hardware store, and two holes bored in 





With this attachment for your flags 
the flies cannot enter the house 


the lower part to fit the removed 
holder. It may then be screwed to 
the vertical part of the window-sill and 
the screen slid up and down without 
interference.—JAMES M. KANE. 


Reconciling the Hasp and 
the Barn Door 


N applying hasps, hooks, staples, 
etc., to a barn or garage door, it will 
be found that the large staples used for 
this purpose usually spread before they 
can be driven into the wood, causing 
bruised fingers and general discomfiture 











‘Lry this method on that elusive hasp 
and you will save time and temper 


to the would-be carpenter and anybody 
else in the vicinity. 

To avoid this difficulty you can start 
the staple into the wood, then ad- 
just a large monkey-wrench so as to 
fit against the sides of the staple as 
illustrated. 

By holding the wrench in’ place the 
staple can be driven as deeply as 


Popular Science Monthly : 





A Good, All-Around 
Tool Bag 


Made of Harness Leather— 
Strong and Durable—6 Sizes 


Combines all the good features of the vari- 
ous common leather bags. Strongly built for 
rough usage. Bottom is three ply and steel 
studded. Has saw and bit holder, hand strap, 
and shoulder strap and pad. A mighty good 
all-around tool bag. Six sizes ranging from 
14x8 inches to 24x8 inches. Show this ad 
to your dealer and ask for the genuine 
KLEIN tool bag. If unable to get it write us, 


A Remarkably 
‘ 





KLEIN’S 
Oblique 


Cutting 
Plier 


Electricians, tele- 
phone men and 
switchboard 
builders will find 
this particular 
oblique cutting 
plier one of the 9p 
most useful tools f/f 
in their kits.#e 
Cuts clean and 
close, the narrowfig 
head permitting HF 
its use in confined 
places. Carried # 
by dealers every- 
where. 


Catalog sent you on 
request. 


MATHIAS KLEIN & SONS, Mfrs. 























desired. —V. L. SNYDER. 
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CANAL STA. 3, CHICAGO 
AMAA 


ASBESTOS 


We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, spin yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 
Dept. S-4, AMBLER, PENNA., U.S. A. 


Owners of the world’s largest Asbestos Mines. 


LEAR TELEGRAPHY 


at nome in shortest possible time, Morse 
or Wireless. OMNIGRAPH AUTO- 
MATIC TRANSMITTER, a 
with Sounder or Buzzer, sends you 
messages at any hy speed aust a 
t eS ts Bort. 6 styles. Catalog free. 


ex ay OMNIGRAPH MFG. CO. 


- $9-H Cortlandt St., New York 
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How to Test the Polarity of 
Electric Machines 


POLARITY-TESTER working 
‘FA. on induction principles may be 
very easily constructed, as is demon- 
strated by the accompanying illustra- 
tion. When in use the leads of the 
testing coil are connected to a direct- 
current millivoltmeter; or, if such an 
instrument is not at hand, an ammeter, 
having its shunt disconnected, may be 
employed. A low-reading voltmeter 







Ansulation 
ig Coil of fine 


{copper wire 





Soft won stud’ 
This polarity-tester, which works on in- 
duction principles, is very easily constructed 


may be utilized, provided the testing 
coil is composed of a large number of 
turns of fine copper wire. 

If the coil is moved toward an excited 
field magnet, the voltmeter needle will 
register a momentary deflection in a 
definite direction, depending upon the 
polarity of the field coil under test. 
A slightly greater deflection will be 
noted if the testing coil is first slowly 
approached toward the excited field 
magnet and then quickly withdrawn. 

Thus, by testing the polarity of the 
poles around a direct-current machine 
in rotation, it is evident that an incor- 
rect connection can be quite readily 
determined. By exercising sufficient 
caution in operation, this device may be 
employed to test the polarity of adja- 
cent poles on a machine in operation. 

This device may be used in any size 
to suit the specific need, the only 
requisite being that the coil should 
consist of not less than 500 turns of 
insulated fine copper wire, so that the 
inductive kick on the meter will be 
appreciable.—PETER J. M. CLUTE. 


An Old Worm-Screw Made 
as Good as New 


ERY often a screw will wear too 
small for a hole, and in many in- 
stances a similar one of suitable shape 
and size is not readily available. In 
such a case, the old one can be used by 
putting it be- 
Lab tween two pieces 
of wood or cop- 

per in a vise and 
cutting a slot 
diametrically 
through the end 
of the screw, as 
shown in the il- 
lustration. A flat 
iron wedge is 
Siete next driven into 
a ance nee the slot, thus 
; opening it a 
little. The screw can then be turned 
Into its place, and will be found to hold 
as well as if new threads had been cut 
on it.—PETER J..M. CLUTE. 








SINCE 


1880— 


For two generations we have been making fine 
precision instruments—building them to the 
Starrett standard—not to a price. 


Today the name Starrett is recognized the 


world over 
Tools are 


as standard for accuracy. Starrett 
helping skilled mechanics produce 


high-quality work. 


Write for Catalog No. 21W 


THE L. S. STARRETT COMPANY 


The World’s Greatest Toolmakers 


Manufacturers of Hack Saws Unexcelled 


ATHOL, MASS. 42-901 








SPECIAL KON-VER-TER 


\ 6.4 inches in diameter. 


structed of three disks an 


of circles directly. 


useful. IN use all over th 
Hawaii, Phillippines, Aust: 

Beautiful gold embossed 
SPECIAL DE LUXE whi 





The Hamilton improved circular slide rule 
has over 8000 graduations and over 1800 
figures and letters on it, and is an engineers 
hand book and slide rule combined. It is 


It will subtract, divide, multiply, and add 
| fractions or decimals of an inch, can be 
used {as a decimal equivalents table, con- 


parent celluloid rider. Decimal equivalents 
given to six p!aces in figures, gives sines, co- 
sines, tangents, co-tangents, secants, co- 
secants, versed sines, co-versed sines, square, 
cube and fifth roots with all their powers, 
finds the area, circumference and diameter 


The Log. scale has 1000 graduations. The 
DE LUXE rule may be bent double without 
injury, try this with rigid material such as 
metal. Has no clumsy operating attach- 
ments and will work proportions. 

The KON-VER-TER is artistic as well as 
re U. 8., Canada, 
Mexico, Cuba, Porto Rico, Panama, Bermuda, 


land. Instructions with rule. 
case 50c extra. PLAIN Utility Rules $1.00. 


$2,560. PPD. J.C, HAMILTON & CO. 
Dept. A 7-Water St. Boston, U.S. A. 


SLIDE RULE— 


d double trans. 


ralia, New Zea- 
black leatherette 


te ivory cellnloid 














Genuine Armstrong Stocks an 


Have You a Set in Your Kit? 


STRONG Stocks and Dies: 


size of fittings. 


story; send for it to-day. 











Some of the advantages of Genuine ARM- 
They can be adjusted to the variations in the 
Resultsare accomplished with lessworkand time. 


The Dies are interchangeable in the stocks and 
they can be sharpened without drawing the temper. 


Our catalog tells the rest of this interesting 


THE ARMSTRONG MFG. CO. 


337 Knowlton Street - Bridgeport, Conn. 


d Dies | 


easy to operate. 





Folder on request 































LIGHT-WEIGHT stock, 


Ask your Supply House about 
No. 102, 6 sizes—l4 to1 in. 


THE OSTER MFG. CO.., Cleveland, Ohio 


STEF 


DIE-STOCKS 

















































































BROWN & SHARPE 
MACHINISTS’ TOOLS 


a 


Universal 
Bevel Protractor 


Combination 
Square 


Is it serviceable? 


Will it give as good 
service five years 
from now? 


These are the ques- 
tions you ask when 
buying precision 
tools. 


If a concern has 
supplied tools to 
satisfied machinists 
for three gener- 
ations, the answer 
is evident, and 
points out to you 
the tools to buy. 


Brown & Sharpe 
Machinists’Tools 


We have a catalog that will 
interest you. Send for No. 27 - 








Vernier 
Caliper 


“The Mark that Guarantees Quailty.” 











How to Use an Old Nitrogen- 
Filled Lamp 


THOROUGHLY satisfactory 

flask or wash bottle for experi- 
mental use in the laboratory can be 
made from a _ nitrogen-filled lamp 
en has become commercially value- 
ess. 

Paste a strip of paper about 34 in. 
wide around the neck of the lamp 
1/16 in. back from the anchor, so as to 
prevent the cracking of the glass casing 
of the lamp while under operation. 
Then, with a three- .vesoe “* 
cornered file, begin ie 
filing the glass casing 
along the side of the 
anchor. 

Presently the top 
or the anchor of the 
former lamp comes 
off with the greatest 
ease. Remove the 
paper, and begin fire- 
polishing the top of 
the former lamp, and 
the bottom as well, 
gradually pushing in 
the tip of the lamp 
until it is flush with 





Many interest- 
ing experiments 
can be made 


the surface. Continue With an old 


nitrogen 


fire-polishing the bot- jamp-bulb 


tom of the lamp until 
it becomes slightly flat, thus affording 
stability to the- flask. 

After it cools, the process is com- 
pleted and the new product is ready 
for immediate use. 

—NATHANIEL HARRIS. 


Roller-Skates Run This 
Novel Truck 


TRUCK for use in a dry-goods 

store was made simply by at- 
taching a pair of roller-skates to the 
proper frame. 

Strap-iron cleats, bent and drilled, 
were made to keep the truck-frame 
clear of the wheels. c,d 

The frame proper is 16 in. wide and 


STRAP IRON 
SUPPORT 


WHCEL BOLTIO 
TO SUPPORT 


rigt 








FIG 3 


A handle may be attached to 
this truck if desired, or it 
may be simply pushed about 


30 in. long, and made of 1- and 2-in. 
material. The 1-in. pieces make load- 
ing and unloading easy, while the 2-in. 
pieces underneath provide a solid 
foundation for the rollers. The strap- 
irons are bolted to the center of the 
pairs of skates, and these, in turn, are 
bolted to the frame. 

This truck works particularly well 
in close quarters, and is more easily 
handled than are larger, bulkier trucks. 








WONDER | 


Pipe, Tubing and 
Solid Bar Benders 


MODEL A 






4 Quits 


Le all sizes of standard or 
double thick steel, wrought 
iron, brass and copper pipe from 
1" to 6"; tubing from 44" to 7". 
round, square and twisted solid 
stock from 14" to 114" to 3H, 


American Pipe Bending Machine Co. 
Manufacturers 


51 Pearl St., BOSTON, MASS., U. S. A. 











BUY FOR LESS 














Write for Reduc 
Prices on WITTE E oo 
—all sizcs—2 to 30 H-P.Kero- 
sene — G-soline — Stationary — 
oleae - —Saw-Rig. If og need 
ump, saw, grind, fill si 
or do other hard Nyork, be sure rym 
my money re 9 =. I make = 
engines— guarantee longer—se ~ 
Valuable Book FREE. — fd. H. Witte, Pres, 


WITTE ENGINE WORKS 


2226 Oakland Ave., Kansas City, Mo, 
2226 Empire Bidg., Pittsburgh, Pa, 























CHARGING AUTO BATTERIES 


Will Pay $150 to $250 Clear Profit Every Month 


with HB 16-Battery Equipment. More old cars are 
sey | driven. All new Fords have storage batteries. 
xet- busy! 


The Biggest Money-Maker in Your Garage 


This outfit recharges 1 to 16-6-volt batteries or equivalent bat- 
teries atonce. Current cost, 12 to 15c each—Owner pays 7 
$1.50. Compare profits with other branches of your basiness! 
ick, clean, permanent profits. 


$57 Puts This Money-Maker in Your 

Garage on Money-Back Guarantee 
Balance in 10 monthly payments of $23 
each. Noelectrical knowledge necessary 
to install or operate. Uses 2 or 3 phase 
city current. Furnished complete with 
2 8-battery capacity charging panels. No 
burn-outs or expensive renewals. Abso- 
lute Money-Back Guarantee. Pin $57 
check to this ad and mail today for trial 
re) 


rder. 
HOBART BROTHERS COMPANY 


Box S6, Troy, Ohio 
_ Successful Manufacturers since 1898 











HP, 110 volts, A.C. 
60 cycle, single 
175QA.P. 


‘gular factory 
it 


om Bankruptcy Stock 
Gru am Seperators, Bottle Washers, 


lee 



































—DALE VAN HORN. 
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TOOL CASES 


for 
Machinists and Toolmakers 
Write for our booklet showing the 
best built and most practical selec- 
tion of Tool Cases on the market 
We ship direct from factory 
guarantee to please you or ref 


all money. 


Pcpular Scie i. . 
nce Monthly | 








SO Columbia St.. Daytony Ole.’ 
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Sandpapering Commutators 
with a New Holder 
HERE are numerous types of 


sandpaper-holders for dressing 
commutators, but they all are made 






Section of 
commutator ~y 








——— 


ne 


LEAN . 


WA 
VY 
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Dressing commutators is an easy matter 
when this device is pressed against them 


with a single arc of a circle for contact 
surface. 

The device illustrated herewith is 
made to fit any sized commutator. It 
consists essentially of a handle which 
is broadened at its lower extremity, 
and has two blocks, 2 by 21% in., with 
an are of a circle on each face. 

These blocks are pivoted, and will 
adjust and accommodate themselves 
to any commutator curvature. Either 
one or two of the blocks may be used, 
depending upon the size of the com- 
mutator.—PETER J. M. CLUTE. 


A Hand-Operated Ceiling 
Switch 


F there is no room for a throw- 

switch near the work-bench, place 
it on the ceiling and operate the throw 
by means of two cords long enough to 
be within easy reach. In this position 
it is out of the way and at the same 
time accessible. 

A single pulley is fastened near the 
end of the switch-base over which the 
pull-cord is run. The pull-cords are ar- 
ranged as shown in the illustration, and 
at the ends are attached tags marked 
respectively ‘‘on”’ and “‘off.”’ Do not 


QZ 
calng. , By  ——-- 
Pulley” 





KS A switch blade 


Pull 
HK cords 





The ceiling switch may be thrown 
in and out by pulling on the handles 
attached to either end of the cord 


use chains instead of the pull-cords, 


because there would be danger of con- | 


tact with the live parts of the switch. 
For convenience this arrangement 
can be mounted any place on the 
wall and the cords guided over pul- 
leys toa -point convenient to the 
operator.— PETER J. M. CLUTE. 





Screen Door Closers. 


ye 


closing. 


* * * 





Takes the “slam! bang! 
out of screen doors 


B* kind to your nerves this summer: use Sargent Noiseless 

Under all conditions, they will 
3 close screen doors gently yet swiftly, firmly yet quietly. They 
ae make locks and hinges last longer, for there is no rebound on 
gs Easily and quickly put on; strong and dependable 
always. Sargent Locks and Hardware represent the utmost in 
protection and architectural harmony. 


Sargent Auto-Set Bench Planes are made in six sizes. 
The cutter can be removed for whetting and replaced to exactly 
the same position without adjustment. 


If not at your hardware store, write for 
booklets and the name of our nearest dealer 


SARGENT & COMPANY 


50 Water St., New Haven, Conn. 


17? 
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Hardware Manufacturers 








Pilliod 
TOOL CASES EXCEL 


Machinists and Too! Makers 
find them most satisfactory 
in construction, appearance, 
service and price. Imme- 
diate shipment. 

Booklet describing 20 styles 
on request. 


The Pilliod Lumber Co. 


Dept. A, Swanton, Ohio 












=o KEROSENE 
fe! ENGINES 


t in any weather, Pull steady. 
Start Easy arry big overload. All wees 
endstyles. 1)4 H-P, to 22 H-P, 90 Days? Trial. 
Money Back Guarantee. Prompt shipment. 
Low Pr Write for t money savi 
~{ Prices prices end Free Book, telling 
all you want to know about engines. Write 4 


OTTAWA MFG..CO. crrawat Kane: 
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electrical,rope, air- 
plane, piano, pipe- 
organ, flat, hoops, 
bale-ties, tacks, 
nails, barbed-wire, 
concrete re ~inforce- 
ment, springs, net- 


ting, wire fences, steel posts, tro!ley-road wires and rail 
bonds, wire wheels, auto-towing cables, horse-shoes. 


Illustrated Books Describing Uses, FREE 
American Steel &WireCo.” *"sncice °° 





= has many exclusive features. It 
— will handle three factors at one 
setting and has a Log-Log Scale, 
Polyphase or Inverted Scale, Ad- 
©\ dition and Subtraction Scale, 
b\ Square Root Scale, Log. Sc: . 
x nary Scale. Also gives Logarithms, 
#14) Sines, Tangents, Cosines, Cotangents 
42! and the decimal equivalents of frac- 
tions. This rule will add and subtract 
4// multiply and divide fractions and mixe 
numbers without changing them to de- 
cimals. An instruction , ‘The 
Slide Rule Manual,’’ 16 pages. 12 illus- 
eac - 






GILSON SLIDE RULE CO., NILES, MICH. 
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MOSSBERG 


ALL STEEL 
WRENCHES AND TOOLS 


Leadership in the manufacture of 
wrenches and tools has been gained 
and maintained through adherence to 
principles of manufacture which in- 
sure to the user of Mossberg. products 
the utmost in value and in service. 


Illustrated here are: 

Mossberg All Steel Socket Set No. 45, 
containing an assortment of 15 sock- 
ets, universal joint and speed brace. 


K-9 and 74 adjustable wrenches; also 
solid handle wrenches 6 and 12 inch 
with speed brace. 


No. 4 Garage Set of Open-end 
Wrenches; one opening of each wrench 
fitting U.S. standard bolts, and the 
other opening of the same wrench 
fitting S. A. E. cap screws of the’same 
dimension. 838 


Send for complete catalogue and particulars * Vy 





FRANK MOSSBERG CO 


WRENCHSMITHS FOR 20 YEARS 
ATTLEBORO, MASS. U.S.A 


By S. R. 


steadily expanding in the United 


States until it occupies one sixth of the 
tillable area on farms, its success as a 
crop is almost wholly subject to weather 
conditions. Anxiety, worry, and finan- 
cial embarrassment are still mingled 
with saving the crop. Production is a 
comparatively simple operation, but 
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With the load of fragrant hay ciear 
of the damp earth, this truck as- 
sures dry and perfectly cured hay 


curing the hay exacts an annual cost of 
$125,000,000. 


To minimize the hazards in the 
mammoth undertaking of curing an 
estimated production of twelve and a 
half per cent in excess of the average 
for the past five years is the object of a 
method devised by J. E. Evans, of 
Monroe County, Mississippi. It is 


merits are suggested in its ability to 
support hay during the curing process, 
protect it from rain, render it not sub- 
ject to moisture from the ground, and 
guarantee a product of quality even 
during adverse weather. Here is a 
description of the truck: 

It has astriking similarity to the com- 
mon hay-rack. The device is 12 ft. 
long and 7 ft. wide, and will hold from 
1,500 to 2,000 pounds of cured hay, 
depending on the state of the product 
when loaded on the truck. The back 
is supported by two 16- to 20-in. steel 
or iron wheels running on ,an axle 
placed 4 ft. from the rear end of an A- 
shaped frame. These wheels can be 
obtained from mail-order houses. 

A loaded truck not in motion, when 
left in the field for the hay to cure or 
subject to being baled, the front end of 
the truck is propped by a 6x8-in. 
block or triggers of sufficient length to 
hold the truck level. This wooden 
block or trigger is fastened between the 
two main frame timbers by a heavy 
bolt, allowing play enough for it to 
switig easily by its own weight. When 
in use it is held in position just past the 
vertical, by coming into contact with 
the front coupling casting. When the 
trigger is not in use, the free end point- 
ing to the rear drags lightly on the 
ground. 

Standards at each end of the truck 
run to a point at the top, in which a 





- notch is cut-to receive a 2x4-in. ridge- 
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styled the “curing truck,” and its |; 








Winters pole that supports the 
canvas and keeps jt 
from lying flat on the hay, thus allow 

ing air to circulate freely at the tin: 
The bottom is made up of ite 
2x4-in. pieces 12 ft. long, evenly wank 
to allow the air to enter freely, A 
coupling device is fastened to each end 
The front coupling is composed of M 
heavy rigid ring set in a cast-iron block 
and the back one is shaped in the form 
of a hook for stringing together a train 
of empty trucks when conveying them 
to the field. 


How the Trucks Are Moved 


The trucks are moved from place to 
place by a two-horse team and a two- 
wheeled running gear similar to the 
front running gears, a low-wheeled 
wagon. A seat is attached for the 
driver, subject to use when the truck 
is transported a considerable distance, 
The front running gear is fastened to 
the truck with a long clevis-pin. When 
the truck is being hauled, the weight 
of the front end rests on the front run- 
ning gear. When the team starts, the 
forward movement causes the trigger to 
trip as it passes center, and to drag on 
the ground, the weight of the load being 
thus shifted to the running gears, 
Upon reaching its destination the teamis 
backed a step or two, which causes the 














The curing truck as it appears set up 
from the ground and clear of its load 


trigger to assume its upright position 
and again share the weight of the 
load. 

The use of the truck is subject to 
certain stipulations; namely, the hay 
must be partially cured to overcome 
the danger of spoilage. Hay ready to 
go into the cock is in the most desirable 
state to place on the truck. Vester 8. 
Mullins, a Mississippi farmer, applies 
this method: 

‘‘When the yield is light, say about 
14 ton per acre, the hay is mowed in the 
morning, raked in the afternoon, and 
put on the trucks in the evening, or the 
next morning after the dew is off. 
When the yield is about 1 ton per acre, 
hay is mowed in the mornmg, and 
tedded the next morning and raked 
into windrows before dinner. The hay, 
is allowed to lie in the windrow only, — 
two hours before being put. on the 


trucks.”’ ; «, ee 
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Foresight and the Hay Crop 
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A two-man crew can load fourteen . 

aeks in ten guia while three — 

nty trucks in a correspond- 

can oat of a. It is advisable to 
convey a train of six or ten trucks to 
the field to the extent of a day’s supply. 
This practice will avoid a waste of time 
necessary in bringing trucks from a 


distance. 
Loading the Truck 


After loading the first truck the sides 
of the load are raked down with pitch- 
forks to insure a sort of gutter for rain- 
fall. The canvas is spread on the load 
and tied at the four corners. This task 
ig accomplished while the team is being 
hitched to the second truck. The 
canvas is put on regardless of the 
prospect of rain. The loaded truck is 
left standing where the last hay is put 
on. The hay can remain on the truck 
indefinitely. 

Twenty-five trucks and twenty-five 
canvases Will entail an initial expendi- 
ture of $500, or a rate of $5 an acre on 
one hundred acres. The yield of 
alfalfa and Johnson grass hay in the 
South is three fourths of a ton per 
cutting when the field is cut four times 
a year. One hundred acres will yield 
1 tons per cutting. It is estimated 
that the life of the truck is of sufficient 
length to guarantee 120 tons of cured 
hay. 

The curing truck eliminates all dan- 
ger of the hay spoiling, either by loss of 
color or quality, after it has been put 
on the truck in proper condition and is 
properly protected by a good canvas 
cover. With hay selling at $20 a ton, 
assuming the cost of a truck to be 
twenty-four cents per ton handled, the 
cost of using a truck in harvesting a ton 
would be repaid by the saving of an 
additional twenty-four pounds of hay. 


Opinion of an Expert 


“Unfavorable weather during the 
haying season causes a loss to the 
grower in two ways,” says a farm ex- 
pert. “The first is due to the loss 
sustained by undue exposure of the 
hay tosun and rain. This includes the 
loss of color, which may be caused by 
either rain or sun and results in lower- 
Ing of the selling price. The loss may 
go farther than simply loss of color. 
Hay in the cock may become moldy 
and unfit for feeding. Continued 
handling will cause a high percent- 
age of leaf loss in alfalfa and other 
legume hay,. which lowers its total 
nutrients. 

“The second loss is due to the extra 
work involved when it becomes neces- 
sary to handle the hay to prevent 
spoiling. When hay in the cock be- 
comes wet through with rain, it is 
necessary to open the cocks and spread 
out the hay to prevent heating. 
Sometimes it is necessary to recock the 
hay after it has. been spread out, and 
finish the curing in the cock. This 
extra labor increases the cost of making 





hay, and thereby decreases the profits.” 


DISSTON 





The Famous a Tool 
House of America 


Everybody knows the world-wide reputation of the Disston Hand 
Saw—the Saw Most Carpenters Use. Men everywhere, Industrial 
Saw Users as well as individuals, are figuring that Disston Quality 
is worth specifying and getting, no matter what kind of a saw 
they need. 

As to Disston Tools—it is easy to understand why they, too, should be so 


much in demand; for here quality of the Disston Standard is specially likely 
to show up—and a house either does or does not make quality products. 


You know the Disston Institution—its name and reputation as the 
Leading Manufacturers of Saws and Tools for nearly eighty years. 


All Disston Saws are made exclusively from Disston Crucible Steel, 
made in the Disston plant especially for Disston Saws. 


Write for the Disston Handbook on Saws—it tells how to select, 
use and care for Disston Saws and Tools. 


The better dealers everywhere are more and more special- 
izing on Disston—displaying the complete Disston Line. 
The Disston dealer is a good man to do business with. 


HENRY DISSTON & SONS, Inc, ——ssro, 


PHILADELPHIA, U. S. A. 


‘“‘America’s Longest Established Makers of Hand Saws, 





Cross-Cut Saws, Band Saws, Circular Saws, and Tools.”’ 


Chicago Cincinnati Boston San Francisco Memphis Portland, Ore. 
Bangor, Me. Vancouver, B. C. Sydney, Australia 
Canadian Works: Toronto; Canada 
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bes easiest, cleanest, safest and most satisfactory method of remov- 
ing carbon deposits is with Johnson’s Carbon Remover. It will 

save you from $3.00 to $5.00 over any other method without laying 
up your car and with much better results. After one application your 
car will run like it did the first 500 miles—quietly and full of ‘‘pep’’— 
and you will secure the maximum power and speed from the minimum 
amount of fuel. 


Johnson’s Carbon Remover is a harmless liquid to be poured or squirted 
into the cylinders. It contains no acids and does not affect the lubri- 
cation or interfere with the oil in the crank case. Millions of cans 
have been used. Recommended by many of the leading car Mfrs. 
including the Packard and Studebaker Companies. 


_]OHNSON’S[ ARBON REMOVER 


A dose of Johnson’s Carbon Remover—the engine laxative 
—will cure 80% of engine troubles. It will increase the 
power of your car—improve acceleration—stop that knock— 
quiet your motor—save your batteries—cut down your repair 


bills—and reduce your gas and oil consumption. fT aati) 
; ; JOHNSONs 

Don’t wait until your motor is choked with carbon—remove it nt RB ~ NS 

every week or two with Johnson’s Carbon Remover. You can do CARGON 


it yourself in five minutes—no mechanical experience necessary. REMOVER 
“a 


The regular use of Johnson’s Guaranteed Carbon Remover will 
automatically eliminate most valve trouble and keep your motor 


clean, sweet at its highest efficiency. Use Johnson’s Carbon GASOLINE 


Remover in your Champion Spark Plug Cleaner. ENGINES 
For sale by Hardware, Accessory dealers and Garages. Send MOTOR CYtics 


for our booklet on Keeping Cars Young—it’s free. 


[SPARK PLUGS 























S. C. JOHNSON & SON, Dept. P.S.M.6 Racine, Wis. 
_ Established 1882 
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Gluck as Nedda 








Caruso as Canio 


usic that is . 3 
‘more than a memory | 


The Victrola makes the opera and the concert more than 








. ae a fleeting pleasure. It brings them right into your own home, j 

s 2 there to be enjoyed as your permanent, priceless possession. 

. ae {it You can have encores without number. . You can hear | 
\ dip the interpretations by the very same artists who ‘won your | t 


admiration at the opera or concert—for the world’s greatest | 
artists make records for the Victrola. 


where, and they will gladly play any music you wish to hear and demon- 
strate the Victrola. Saenger Voice Culture Records are invaluable to vocal 
} students—ask to hear them. 


| od 
wes 





) | Victor Talking Machine Co., Camden, N. J., U.S. A. 


Important Notice. Victor Records and Victor Machines are scientifically 
i coordinated and synchronized in the processes of manufacture, and their 
Lae vse, one with the other, is absolutely essential to a perfect reproduction. 


Victors and Victrolas $12 to $950. There are Victor dealers every- : 


New Victor Records demonstrated at all dealers on the Ist of each month 
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WELL,—_WHY 
SHOULD A GARAGE ss 
BE HOMELY? BELOW 


This one isn’t—(Is it?) The man just driving out (in 
the picture below) is the owner. He looks well satisfied 
with the fact that he has enhanced the beauty of his 
grounds at the same time that he has protected his car. 






The picture shows how your garage may look if you 
will allow us to send you, with our compliments, and with 
no obligation at all, the 


Complete Working Drawings 
(on sheet 24 x 36 inches) 


including full specifications — enough for any good car- 
penter to build from. Perhaps you enjoy such work 
yourself. If so, you can’t go wrong. 


It might even be possible to remodel your presenf gar- 
age on these lines. If you do so, of course you will 
know what kind of lumber to buy. “If you build of 
Cypress you build but once.’? You know “The Wood 
Eternal’’ is the champion pergola lumber—does not 
tend to shrink, swell or warp like so many woods— 

takes paint and stain beautifully, but does mot need 
either, except for looks—lasts and lasts and 
lasts and lasts without them. (See U. S. 
Govt. Rept., reprinted in full in Vol. 1, 
Cypress Pocket Library: Just mention 
that you'd like that book, also—Vol. I). 


The Cypress “Pergola-Garage” 








This Pergola-Garage is 
AN ADDED SUPPLEMENT 
to the 9th big reprint of 
VOLUME 28 of that home- 
lovers’ guide, counselor and 
impartial friend, the famous 


Cypress Pocket Library. It’s 
FREE. Will you write? 






































When planning a Pergola, Mansion, Bungalew or sleeping porch, remember, ‘‘With CYPRESS you:BUILD BUT ONCE. 








Let our “‘ALL-ROUND HELPS DEPARTMENT” help YOU MORE. Our entire 
resources are at your service with Reliable Counsel. 


SOUTHERN CYPRESS MFRS’ ASSN. 


1249 Hibernia Bank Building, New Orleans, La. or 
1249 Heard National Bank Bidg., Jacksonville, Fla. 








INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER DEALER’S, IF HE HASN’TIT.LET US KNOW. 


* 
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It's toasted 


ORKING on the plans. A hard jobs 
you'll enjoy a Lucky Strike cigarette 
—there’s nothing more delightful than 
the famous toasted flavor. It’s toasted. 


LUCKY STRIKE 


Cigarette 9 tr au race 








the flavor developed and 
enriched by toasting: like 
buttered toast. 








Do you smoke a pipe? 
Then Lucky Strike tobacco: 
same formula: it’s toasted. 


It’s toasted 
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Get Bigger Pay 
<_ ELECTRICITY 






Electricity is the biggest 
force in the world today— 
and it is growing bigger every 
day. Electrical experts get 
big pay—hold big jobs. The 
electrical field offers you 
wonderful opportunities for 
success. 

You need specialized knowl- 
edge to master electrical 
forces and command the high 
salary of anexpert. Success in 
electricity will come through 
your ability to acquire and 
use the specialized knowledge 
of others—this knowledge is col- 


lected and condensed in Hawkins 
Electrical Guides. 


AWKINS ELECTRICAL GUIDES 


DO YOU WANT TO KNOW 


—the facts about the following electrical sub- 
jects? They are all covered in Hawkins Elec- 
trical Guides. 
Electrical signs and symbols—static and cur- 
rent electricity —primary hone Yee aoe neo 
and insulat a—rT ducti vity 
ind Slip prin- 
ciples—classes of dynamos—armatures— 
tator brushes. Motor prin- 
ciples—armature ake horeepower—oo starting— 
an 
of dy d motors—galvanom- 
eters—standard cells — current measure- 
ment—resistance measurement—voltmeters— 
tt watthour meters—operation of 
dynamos—operation of motors. Distribution 
systems—wires and wire calculations—inside, 
outside and underground wiring—sign flashes 
—tightning prot bat- 
tery systems. Alternating current principles— 
alternating current diagrams—the power fac- 
tor—alternator Te tee en construc- 
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and induction motor principles—A. C. com- 
mutator motors—induction motors, transform- 
ers: losses, construction, connections, tests 
—converters—rectifiers. Alternating current 
systems—switching devices—circuit breakage 
—relays—lightning protector apparatus—reg- 
ulating devices — synchronous condensers— 
indicating devices—meters—power—factor in- 
icators—wave form measurement—switch 
rds. Alternating current, wiring power 
stations—turbines; management, selection, 
location, erection, testing, running, care and 
simultane- 

and telephony—wireless—elec 
tric belle—electric lighting—photometry . 
Electric railways—electric locomotives—car 
lighting—trolley car preparation—miscellane- 
ous li mo ti n pictures—gas en- 
gine i i bile self-starters and 
a Hig. systems, electric vehicles. Elevators 
—cranes—pumps—air Fee 1 agen 
brazing—industrial “dlectroiysie—electro-piat- 

rays. 
Also a complete 126-page ready reference index 
of the complete library. This index has been 
planned to render easily accessible all the vast 
information contained in the 10 Electrical 
guides. There are over 13,500 cross references. 
You find what you want to know instantly. 


4,700 Pictures 
3,500 Pages 
Flexible Covers 
Pocket Size 


A NUMBER 
A MONTH 
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EXAMINATION 
COUPON 


Every mechanic, every electrician, every 
engineer, and every student, should have 
these wonderful books. You should get 
them, for just think how much they will 
help you. 

In Hawkins Electrical Guides you have at 
hand for immediate reference or study, a 
wonderful work containing 4,700 illustrations 
and 3,500 pages which cover all subjects, 
principles, theories, practices, problems, trou- 
bles and ways of doing things electrically. 
Hawkins Electrical Guides are a complete 
and practical working course in Applied 
Electricity. 

The set contains ten wonderfully helpful 
and practical volumes—written in clear, 
concise language—easy to understand—no 
wasted words—full of up-to-the-minute elec- 
trical knowledge which you can apply to 
the problems that come up. 

The Guides fit your pocket. You can carry a 
number with you till you have mastered its contents. 
All subjects are indexed so that you can find the in- 
formation instantly. Written in the modern 
question and answer form. It’s like having an 


electrical authority always at your elbow ready 
to answer any question you ask. 


SHIPPED TO YOU FREE 

















































Send no money. Examine the books AUDEL 
first — use them in ur work — pick co. 
pA oe menos Saat = 1a n- 72 Fifth Ave, 

r earning ability ecide 
for ourself that they are the most angi ea 
Bg Cena clearly. written for examination 


electrical books ever poeenee. 
Every book is complete in it- 
self but the entire set is the 
best bargain. Accept this 
unusual offer now—mail 
the —— today. If 

you decide to keep 

the books you can 
make settlement 
at only $1 per 

—- until paid 
or 


Hawkins Electrical 
Guides (price $1 each.) 

Ship at once, prepaid, 
the 10 numbers. If satis- 

factory, I agree to send you 
$1 within seven days and to 
further mail you $1 each 
month until paid. 
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g| 10c a day soon buys an 
Oliver Typewriter—latest model 
































Before you realize it you have this splendid Oliver 
paid for. And you get to use it right away —while 
you pay. 

To begin with, you save $43 on the price, for we now 

sell the $100 Oliver for $57. It is our latest and best 
model, the No. 9. The finest product of our factories. 


We are able to make this great saving for you through 
the economies we learned during the war. We found that 
































Used by it was unnecessary to have great numbers of ce 
aia salesmen and numerous expensive branch houses throug 
Pennsylvania the country. We were also able to discontinue many 


R. R. Na- 

tional City 
Bank of New 
York, Ency- 


other superfluous sales methods. : 


You may buy direct from us, via 
coupon. We even send the Oliver 
for five days free trial, so that you 
may act as your own salesman. 
You may use it as if it were your 
own. You can be the sole judge, 
with no one to influence you. 


Now 


$57 


This coupon brings you a Free 
Trial Oliver without your paying 
in advance. Decide yourself. 

Save $43. 
Or this coupon brings further information. 
Check which you wish. 


annica, New York 
Edison Co., Otis 
Elevator Co., Bos- 
ton Elevated -Rail- 
ways, and other big 
concerns. 


Let us send you the Oliver 
for Free Trial. The coupon 
brings it. 

If you agree that it is the 
finest typewriter, regardless 
of price, pay for it at th2 rate of $3 per month. 
We ask no partial payment in advance. You have 
overayeartopay. And you'll have the Oliver all that time. 
There is no need to wait until you have the full amount. 


If, after trying it, you wish to return it, we even refund the 
out-going transportation charges. So the trial does not cost you 
acent. Nor does it place you under any obligations to buy. 


Our new plan has been a i 
tremendous success. We are selling 
ive i : OLIVER TYPEWRITER COMPANY 
aes Olivers this way than ever before. Over 700,000 Olivers have a Oliver Typewriter Building, Chicago, Il. 
eon sold! . Oliver popularity is increasing daily. [1] Ship me a new Oliver Nine for five days free inspection. If 1 
__ This, the Oliver 9, has all the latest improvements. It is noted for Wl \~ keep it, I will pay $57 at hy ge of $3 per month. The title 
‘sid sturdiness, speed and fine workmanship. It is handsomely finished to remain in you until fully paid for. 
. 6 mee = —— nickel. If any typewriter is worth $100, a My shipping point is.....-++++++++ eee Hewi ie tt - 
13 this Oliver, for which we n 5 i i 1 This does not place me under any obligation to buy. choose to 
for years at $100. ow ask only $57, after its being priced 0 yetuen the Oliver, I will ship it back at your expense at the end of 
5 . ve days. 
f Mail the coupor for EITHER a free trial Oliver or further in- a [| Do not send a machine until I order it. Mail me your book— 
ormation. Be your owa salesman and sav: $43. This is your great HB ‘~ “The High Cost of Typewriters—The Reason and ‘he Remedy,” rT 
opportunity. 0 your de luxe catalog and further information. 
Canadian Price, $72 a 
NERENAO coc Beco cae aa Hn once geistomemiemsieaeiccnss «aaa 
._. THE OLIVER TYPEWRITER COMPANY Bh Street Address..........cscscecececcntccscocecnseccececenenes F 
1106. Oliver Typewriter Building, Chicago, Ill. (29.02) ol CHAE oi cinsin cio wo tp loch pnsabdcoqectoppop eas Oe ee 
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UCCESS means . bettering 


our position, and prospects. 
Zour po Als cvausli¢n mane 


ing able to think and act for your- 
self—having a grip on your task —that’s 
the stuff that les and trebles your 
pay. You can do. this — do it without a 
dou! tee it. any matter 
what line you follow, we can give you the 
right grip on your job—the Dp t 
boosts your earning power. e*ve put 
thouneuis ‘in better positions, and we 
can put YOU. 


Don’t Pass Up Promotion! 


Settle the question now: Do you want to 
get ahead? YOU DO. Then i give us the 
privilege of pushing you ad. Our 
tee below insures satisfaction. It 

is your guarantee of success. Len — 
= a net by an 

is fact in the face: YOU C. ‘ONLY. 
SUCCEED BY TRAINING. 


Read this Guarantee 
—Then ACT! 


ST’e.guorenten ot say tiene during the iret year 
ee ee ee ee 


Fogo pe 
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0502.9 op a BO) Of OL Ob OO) 
Please send nockiotend toll me how \ 
I can fit myself for position mark ed X e —, 


ae Accountant and Auditor 
al Steam Engineer . 
Lawyer 






~~-Business Man: 
ened Certified 
Bookk 





Pub. Accountant 





~~ Phecivieal Engi 

posed Electric Light f and. Power 
Superintenden 

... Hydroelectric Rectener 

.Wireless — 

.... Architec 

.-. Building Genteestne 


entilating 








Address * 


Mining Engineering 


For Your Profession 


o. wide and profitable —_. not overcrowded, 

pen to forward-looking ng men. The Michigan 
College of Mines (established 1 1886) offers a compre- 
—.: — year course which can be comple’ 












most 

knowledge and instruction relative to mine develop- 
ment and operation thoroughly presented by con- 
structive methods. Practical experience is here 
combined with theoretical work in a rare way. Col- 
lege is locatedyin center of one of the world’s greatest 
copper mining districts. Close relations are constantly 

maintained h mines, mills, smelters, electrolytic 
and power a ~~ which are practically a part of the 
College equipment rt a factor of enormous value 
in instruction. “M.C..M. Men Make Good.” For de- 
scriptive book address President, Houghton, Mich. 


Michigan “°"s** Mines 








training again open to civilians. 
Over 3000 men trained for elec- 
trical industries in experience of 
more aan s a quarter of a ee” aw ta ." ei etree 


time. Condensed cal 


» oekeet tied 
A to litem 
jons 


and promotions. Seo ony _ Practical Paibcerleley, 
Mathematics, Steam gines. Mechanical Drawing. 


and Gas 
Students construct aynainee. fetal 4 ONE YE AR 


wiring and test = e 4 
oroughly, ee fireproof dormi- 


Course with 
tories, dining hall, laboratories, shops. 
Write on catalog. 27th year opens 
October 1 9. 


BLISS ELECTRICAL SCHOOL 


102 TAKOMA AVENUE, WASHINGTON, D. C. 









LEARN BY DOING 
TO BECOME AN 
ELECTRICAL EXPERT 


A New York Electrical School 
course qualifies you by actual practice 
as well as theory to enter the lucrative 
electrical profession. 







‘Auto and Tractor Mechanic 


Earn $100 to$400 a Month 
Don’t be amisfit and continue at 


tke. iPyou want to Behappy 
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Get into 4 
lial F 
Md a ane il 
ptm eae a Brel ase ho 
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i oulearn 7 doing actual work. & 
f you are ambitious op 
you. The Scho toutes calling 


ty is 
ll show you the road to 


Success, 
Write for My Big F Free Catalogue Mz, iMostrated 
ate 
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raining will prepare 









whole story of the Million Dollar Sween: 


for it todayNOW., The Sweeney Sch School News 
sent you E. J. SWEENEY. President Mae be 


THE SWEENEY SCHOO! OL, Auto, Tractor, Aviation 


De. 13 Sweeney Bldg, Union Staton Para, KANSAS CITY, MO 









Staff of ‘specialists 
instruct. Advisory board. ‘Our own build- 
ing with complete equipment. Day and 
night classes. Men come from all over 
the world. 


Write for FREE 68 page prospectus 


THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York 





Memor 


” Of All 
Knowledge 


The Key 
To Success 
The secret of busi- 
ness and social suc- 


your mind an infallible 
classified index from which you can 
instantly select facen Bab facts, 
figures, noes, Sues nables ag 
concentra 


“ won NR gy cnn on your 
; eet, address an audience. Easy. Simple. 
mR The result of al experience de- 


f f t } ee 
4 Write Today Remember . ph 


Hen: Test, also how to obtai 
on ae REE books’ Low Te Cooek fa Public.”® 


Principal 
Dickson School of Memory, 1929 Bearst Bldg., Chicago, IIL 














Copy this Sketch 


and let mesee what you can 
dowithit. Many of thesuc- 
cessful newspaper artists of 
today earning from $30.00 to 
$125.000r more perweek were 
trained by my course of per- 
sonal individual lessons by 
mail, PICTURE CHARTS 
make original drawing easy 
to learn. Send sketch ot — 
Uncle Sam with 6c in stamps 
forsample Picture Chart, listof 
successfu Istudents, examplesof their work and evidence 
of what youtoocan accomplish. Please state your age. 


The Landon School 


of CARTOONING and ILLUSTRATING 
1251 Schofield Bldg. Cleveland, Ohio 

















(WANTED-Railway Mail Clerks 


$1100 to $2000 


Fi FRANKLIN INSTITUTE 








Year a Dept. F 110, Rochester, N. Y. 
Sirs: ‘Send me without charge (1) 
<” Sample Railway Mail Clerk Ex X= 
Common “ dame places of all U. 3. —— 
Education ment coming examinations; (3) list of 
S other government jobs now open, and 
@ free fook describing them. 
.4) 
Sure Pay. F 
Life Job. Po EE SE RE ee Cee OE ee ee re 
o 
° 
Ag 
Ques’ ADDRESS -...- : 





Popular Science Monthly 
Let Metrain You j,, 








My advice to 
Start right now to you is to 


HOME coun.” 
IN AVIATION 


and prepare to fi 
big jobs later, Wo deri the 


Capt. G. F. Campbell = q/wistion,”” 
formerly Third Ace of 2D you 

- Royal 0. F Chi tint iinet you, Ada 
Kero institute, "916 S. Michigan Aree, pexestat National 
= Sr | 





1206, Chicago 








at America’s greatest 
Cy 
books ‘ inest equipment. 


in- 
. No classe individ 
instruction. “No _ mate, idual 


ig. 
Be 
course interests you. “Sea, a 


COYNE TRADE AND ENGINEERIN OOLS 
Dept. 36. 39-51 East Illinois St. ” a = 


Free a 


An Amazing BOOK, full of helpful hints, 
suggestions, ideas; why many beginners needlessly fail 
and the easy way ‘others succeed; why the demand for 
ideas is enormous; how, without special experience, 
your simplest ideas may be developed into thrilling 
plays and stories; the A BC of Story and Movie-Play 
Writing; the shortest cut to success; how to tell if you 
ARE a writer; how Fame and Fortune may be within 
rend aes a today — von ae anne it. This remark. 
able Book is solutely Free. our copy is wai! 
Send for it Now. Just address m _ 
AUTHORS’ PRESS, Dept. 50, AUBURN, NEW YORK 


Gov't Jobs 


Short hours. ork. No strikes. No hard times. 
tener. retinas positions, $75 to $150 a month to start. 
Quick promotion. 


MEN WANTED! ‘2 rs 


other wonderful advantages offered by U. S. aan: Rallway Mail 
Post Office, Custom House, Panama Canai and other divisions. Pre 
under former Civil Service Secretary-Examiner. You can qualify. 
Write for FREE BOOK and Special 20. Day Offer NOW. 

Patterson Civil Service School, 166 News Bidg., Rochester, N.Y. 
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Send for free book today. It will show you how the Blackstone 

Institute removes all the former drudgery from law study. You 

can gain athorough knowledge of law in your spare time. Our 
free book’sells what the Course is and who the big men 
are vee ee written it. Send for youre reapy ow. 


Dept. 120a, 


CKSTONE INSTIT 
608. So. Dearborn St., Chicago, Ill 


DO YOU LIKETO DRAW? 


Cartoonists are well paid 
We will not give you any grand prize if 
you answer thisad. Nor will we claim to 
make you rich in a week. But if you are 
anxious to develop your talent with a suc- 
cessful cartoonist, soyoucanmake money, 
send a copy of this picture, with 6 cents 
in stamps for portfolio of cartoons and 
sample lesson plate, and let us explain. 


The W. L. EVANS SCHOOL — CARTERS 
825 Leader Bldg.. 


 STAMMERING 


|fs G@ulse and qire ” 


You can be quickly cured {f you etammer, Send cents, cols 

































BENJAMIN WN. BOGU 
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Comics, cartoons, com- 
y mercial. newspaper and 
magazine iifustrating- 





Fastel crayon port 
and Fashions. Earn 


veloped without interfering with prenes work. By 
or Local Classes. 
the world. Write for full particu 
pupils, illustrated prospectus, etc. 
papers and magazines. 


ASSOCIATED ART STUDIOS, 58D, Flatiron Building, New York. N.Y. 


sta: for 70-page book on Stamnert ing and Stu 
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for drafts- 
men now. Still 
greater demand in % 
prospect. Warever, a hire 
buildingisto beresumed aerede 
and manufacturing to 
F expand to meet home and 
foreign needs—which means 


\* 
plenty of good positions for \ ‘ 
draftsmen. Take up this pay ‘ing pro- 
fession. The Chicago “Tech? method 
is the quickest, easiest way to become a 
draftsman in spare time while you va N 
your present position. That proved old \ 
you pay a penny. (See free lesson offer below. »N 
Send coupon. Learn how to earn 


$25 to $100 
y aWeek or More 2 


at interesting work with opportunities to rise to superintendent, manager, \ 
or other executive positions. Let the Chicago‘‘Tech’ engineers train you 


D 0 fi At least get the free lesson and information. 
| rawing | = Easy Payments 


Ex The fees for Chicago “Tech” courses are very moderate—and 
tra you can pay on easy terms. And also—you can obtain in a few 
Charge) 


months what it would take several years to acquire by ordinary 
Every a paying position and to quickly get back the costof your course. 


methods. You can getan early start. You are soon ready to take 
student of 


the Chica- 
Other institutions ask you 


go ‘‘Tech’”’ 

Home 
to pay first—and then to find 
i t out later how well qualified 
same make and sizes as used by high you are for this profession. 
salaried experts in drafting rooms of We send the free lesson first 
factories, shops, railroads, etc. Youuse and place you under no obli- 
them while learning—then take them gation at all. Discover your 
right into your practical work. qualifications before you 
NOT e Enrolled with Chicago ‘‘Tech’’ pay anything. And see for 
° you have the personal direction yourself just what Chicago 
of eration’ a — oe a ay ‘Tech”’ offers you in train- 

who teach you the me’ is they use in their 

own work. No useless auechen, no time ing rages ig bring a 
wasted. You are prepared to stand beside ready market for your 
cld, experienced men. Big advantage to services and open oppor- 
learn from a staff like this— —every man a tunities which are closed 
specialist. to the untrained man. 
Come To the College or = The coupon will bring 


TRAIN at HOME all the facts about the 


course, the small fee, 
Wherever you are you can have this Chi- and the easy terms. 
cago ‘‘Tech’’ training. Complete instruction 


by mail. Exercises, lessons, personal direc- N OW 


tion of our experts right i in ey Heh home if 
you cannot come to the ‘or 
course. Send the Coupon and get the facts. 
Mark with X the branch you are in- 
Auto and Gas terested | hag if in doubt ebevt, Nore coarse to tobe. write s 
S etter stating facts about yourself and asking our advice whic 
Engine Course will be freely given. Mail either the coupon or the letter today. 
All about automobile mechanism—its 
construction, operation and REPAIR— (ese oee 23% :?:o.."c”"" 


taught by mail. You train directly under 

the Chicago‘‘Tech’’ automobile experts. CHICAGO TECHNICAL COLLEGE, 

Splendid yg Honpegaeg iniaialaae Mn 631 Chicago “‘Tech” Building, Chicago 

Learn All This in Spare Time Without atentien upon me, send your Catalog on subject indicated 
All about the Principles of the Auto- below. Also FREE Lesson if inquiry is on Drafting or Plan Reading. 

mobile. Mark X opposite work in which you are especially interested. 


All about Gasoline Engines. ad 
‘Allabont Power Plants and Trans- O Architectural Drafting O Plan-Reading—Buildings 




















































. Course 
in Deottenansle receives this draw- 
ing outfit—set of instruments in case, 
drawing board, Tsquare, triangles, scale, 
curve, drawing paper, pencils, etc., or 
a cash credit in case he already has an 
outfit. These instruments are of the 






































missions. O Machine Drafting Oo Plan-Reading—Shop Men 
All about Carburetors and Fuel Sup- O Electrical Drafting Oo Estimating 
ply Systems O Structural Drafting O Surveying 





All about Lubrication and Cooling. 
All about Batteries. 

All about Magneto Ignition 

All about Starting and Lighting 
Systems. PUM ais asic < vic cbewdecheccuenesesdeceucccenesguscasouumeanenn padcdendace ecccecce 


Know How To Fix Troubles 


Most complete instruction in auto 


O Sheet Metal Drafting 
f Builders’ Course 


O Map Drafting 
0 Autos and Gas Engines 











Address...... ndedebsdbdecccvocecceseqseseeéonseqeseseuamment ececcccececoesoe ose 











senate ae uips you for high | pay 
r to start Big 
trained repair men. Uso bas Sas ccincciectcnteasaunanaunsearier Cabeiiiicecasesdicedotiarcedsess 
Write Send the coupon and get cat- 
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AUTOMOBILES AND ACCESSORIES 


ELECTRICAL 


arr. 
MOTORCYCLES, BICYCLES, SUPPLIES 





ee Tread Guarantee for good service. Big 
—Strong—Ext: eavy 30x3 tire, $5.50; 30x3%, $7. a4 
33x4, $10.00; Oaks, $10.75; 36x44, $13.00; 37x5, $14. 

Big’savings on other sizes and tubes also Tiade in your old 
i} Po mega B = ——. 10% deposit required on C. 
for list now. Max Liben & Co., 793P 
Seventh avenue, New York City 

MORE a. less fuel, no carbon. No mystery, plain 
facts, results anteed. Write for booklet. No-Leak-O 
Piston Ring "Ring Company, Baltimore, Maryland. 


TIRES % % less. Buy direct at manufacturer's price. 
Guaranteed 6000 omni aa ped prepaid on approval. 
Motorist Agents wan te today. Give size of tires. 
Walter — Rubber ¢ Co., “O39 Sweeney Building, Kansas 
City, Missouri. 

CONVERT your bicycle into a motor-cycle at small cost 
by using Shaw Motor Attachment. Catalog free. Shaw 
Mfg. Co., Dept. 1 Galesburg, Kansas. 

PATENTS—wWrite for our Free Illustrated Guide Book, 
**How to Obtain a Patent.’’ Send model or sketch and 
description of invention for our opinion of its ee 
nature. Highest references. Prompt service. easonable 
—, * iam J. Evans & Company, 189 Ninth, Washing- 

















BATTERY Charging pore 3 profits. City currents or 
gas engine operates. Easy terms. Hoberts, Troy, Ohio 
ES ig rg used acaey repaired tires; guarant teed 
3,000 miles, t Ford $5, rear $7, 32x3% $9, 31x4 $10, 
32x4 $10. 50, jaed $12, 5% discount when cash accompanies 
order. Write, Auto Accessories Company, Box 1141, 
Savannah, Georgia. . 
ENORMOUS demand; Sell ane tg auto-fuel; 
100 to 200% profit.—‘‘Vapor-Spra = beens water. 
Adds tremendous power. Pranki. Cieveland, Ohio 
HYDRONIZER—Insures clean plugs, consumes ‘carbon, 
saves gasoline and repairs. Money back guarantee. For 
all cars. Fords do 34 miles to gallon. Attractive proposi- 
tion for agents. Free literature. Friestedt Manufacturing 
Company, 2933 West Late Street. Chicago. 
VULCANIZE on Anderson’s Famous Vulcanizer. See 
our advertisement, page 115. 


INSYDE Tyres, inner armor for automobile tires, double 














mileage and prevent a and blowouts. Quickly 
applied. Cost yt peter tremendous. Profits un- 
limited. Details f merican Automobile Accessories 


Co., Dept. F3 Ginchanath Ohio. 

YOUR ADVERTISEMENT in this space would put 
you in immediate touch with nearly a million buyers— 
people who know what they want and who have the money 
to p' The 400 other advertisers in this section 
are getting direct, profitable and continuous results at 
low cost. If you want to know what they think of Popular 
Science Monthly, write D. W. Coutlee, 225 West 39th 
Street, New York. 


TIRES at Wholesale—Send for prices on 4,000-mile 
teed tires and tubes. We have the cheapest, high- 
grade, long life and reliable tires in the world. Write us be- 
fore you buy. Overton Rubber Company, Oelwein, Iowa. 


VULCANIZING auto tires is a growing and profitable 
bus! 5 y to learn. Instruction book, $1. Plants 
$50 to $300. Details free. Equipment Co., 302 Sth Street, 
Cincinnati, i, Ohio. 


INSYDE Tyres, inner armor for Automobile _ Tires, 

prevent punctures and double mileage of any tire. Liberal 

ts. . American Accessories Co., Dept. 
7-A, Cincinnati, Ohio. 


AUTS@ Motors and Supplies—Buick, Franklin, Michigan, 
Everett, Hudson, Chalmers. Both water and _ air-cooled 
motors, $40 each and up. Bosch Magnetos $15 each and 
up. Prest tanks, $5.00. Coils, carburetors, head lam 
horns, air-comp' pressors, generators, starters. Write ‘or 
bargain bulletin second hand auto accessories. Johnston, 
West End, Pittsburgh, -Pennsylvania. 


TIRES. Factory-to-You Prices. Exclusive representa- 
tive wanted each locality to use and sell Mellinger Extra 

y Guarantee Bond 6000 Miles. Sample sections 
furnished. Mellinger Tire Company, 937 Oak Street, 
Kansas City, Missouri. 























FORD ACCESSORIES 





“POWER-4-FORD” doubled through leverage. The 
greatest satisfaction to climb hills, pull through mud with- 
out using Ford low. Victor ‘4 Speeds Forward” Auxiliary 
Transmission is mechanically simple, — attached. 
Among 7 vital advantages provides the missing ‘‘2nd”’ or 
“Intermediate” s Owners, agents, W why not learn the 
facts? Write now for complete line of ‘‘Power-4-Ford" 
devices to increase power, ability, economy and speed of 
Ford cars and trucks. Convincing trial Plan M. Victor- 
ee Manufacturers, 246-248 West 54th, 

ew Yor! 


FORDS run 34 miles per gallon with our 1919 carburetors. 
Use cheapest gasoline or half kerosene. Start easy _any 
weather. Increased power. Styles for all motors. Runs 
slow high gear. Attach yourself. Big profits for agents. 
Money back guarantee, 30 days trial. Air-Friction 
Carburetor Company, 500 Madison Street, Dayton, Ohio. 

SUNLIGHT For Fords. Bright light all speeds, and dim- 
mer. 100% Profit. Guaranteed. Retails $3.50. Sunlight 
System Company, 1508 Lytton Building, Chicago. 


FORD Tourists’ bed. Circular free. Auto-Sleeper 
1222L, Sacramento, California. 


“IN-TEN-SO” Ford Headlight Regulator Increases Head- 
lights 200 per cent while drivingat low engine speed. Illumi- 
nates the road 200 ft. ahead—through fog and dust. Makes 
your night-driving safe and enjoyable. Easily attached. 
Operates po agpeege 100,000 satisfied Ford users. Only 

ractical device on market. Sent prepaid on receipt of 
= Money refunded after ten day trial if not satisfac- 
ry. Order “In-Ten-So”’ immediately. Why deliberately 
risk your life with eee headlights? Continental Auto 
Supply Co., Dept. M, Davenport, Iowa. (Agents wanted.) 


MAKES Fords Super-Fords. Remarkable invention. 
94% mileage increase. Prevents carbon. Money-back 
guarantee. Booklet. Gasoline Economy Company, Dept. 
M-5, Colonial Trust Building. Philadelphia, Pennsylvania 

















100 induction motor winding diagrams 1. hase, 
star delta. 2 to 12 poles inclusive. Read 's3'00. E. 
a. 2108 South Broad Street, Philadelphia, Penn- 
sylvania. 


MAKE Dry Batteries. =’ practical instructions, 
with b blue print, 25 cents. Dirigo Sales Company, Bath, 

aine 

INVENTORS—Send sketch of your invention for advice 
regarding patent protection. Twenty Years’ Experience. 
Hand-book on Patents sent Free. Talbert & Talbert, 
Patent Lawyers, 4675 Talbert Bldg., Washington, D. C. 

ILLUSTRATED catalog, generators, fans, motors, 
sockets, wire, switches, porcelain material. Hyre Electric 
Company, 629RB, South Dearborn Street, Chicago. 














TRADE SCHOOLS 


MOTORCYCLES all makes, ID. “New ieee 
at big reduction. Second hand, ae _ B+ bicycles 
oy eoeges - Cycle motors. ta 

.00 up. ew parts to fit all m a 
Second hand parts good as new 50%; 7 ee in, stock: 
repairing, on magnetos, generators, transmissions. Moms 
a $10.00 up. Henderson motors our "speciatty 
Write for big bargain bulletin. American Motor ¢ 
Company, Dept. 3, Chicago. Vole 


CONVERT your bicycle into a motore 
by using Shaw Motor Attachment. Cataog tree aia ; 
Mfg. Co., Dept. 68, Galesburg, Kansas inf 


WANT to sell that motorcycle of yours? I method 
that has sold many. Write today for detail smethod 
will do. D. W. Coutlee, 225 West 39th Street, New York 











HILES’ Watchmaking and Engraving School, the largest 
and best equipped school in the West. 717 Market Street, 
San Francisco, California. 











A Few Facts Well Told! 


Popular Science Monthly, 
225 West 30th Street, 
New York City. 





Gentlemen: 


We cannot afford to do without 
the new business we have been get- 
ting through Popular Science 
Monthly agents each month. We 
have decided to continue with you 
indefinitely, for inquiries from 
your magazine cost us only 5c each 
while inquiries from some of the 
other magazines we are using cost 
as much as 69 cents each. We 
receive REAL answers from men 
who actually buy a stock of goods 
and come back for more. The 
answers are from a wide-awake 
people who seem to have money 
and who are not afraid to invest 


at. Cordially, 
HomME Propucts COMPANY. 





Some people think the rate in Popular 
Science Monthly is high. But they are the 
ones who have never used it. This advertiser 
KNOWS! For further information address: 


Classified Advertising Manager, 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, . 
New York City. 


NOGA AMT 





MODELS AND MODEL SUPPLIES 





TO avoid mistakes, inventors should have correct models 
made before filing for patent. Write Adam Fisher Mfg. Co. 
183E, St. Louis, Missouri. 


WE make working models for inventors and samples for 
demonstration, and carry a complete stock of brass gears 
and model supplies. Send for catalogue. The Pierce Model 
Works, 3405 Pierce Avenue, Chicago, Illinois. 

WE make a specialty of doing fine machine work, making 
models, delicate welding and brazing of light tubing, and 
manufacturing. Davis & Burger, 38 Grand St., Glovers- 
ville, New 











WELDING AND SOLDERING 





DON’T scrap aluminum parts. Save them, with So- 
Luminum. New, great ‘‘3-in-1’’ welding, brazing and sol- 
dering compound, stronger than aluminum—perfect sub- 
stitute for acetylene welding—'% time and cost. Use gaso- 
line torch or soldering iron. 44 flux. Booklet 9. Sample 
bar $1.00; $3.50 per Ib. y United States Army and 
Navy, indorsed by British Munitions Board, So-Luminum 
Manufacturing Company, 1790 Broadway, New York. 


WELDING Plants, $25.00 to $300.00. Designed for all 
purposes. Small cash payment, balance three to six 

months. Every ig or shop should have one. Bermo 
Welding Co., Omaha, U.S 








FORD Owners: Sell our high-grade guaranteed tires. 
We cen in your section, turn all orders and inquiries 
over Sales easy. Big demand. $100 to $300 
= Oia established company. Reference, National 

y. Write now. Service Tire & Rubber Company, 
Pocomoke City, Maryland 








BOATS AND LAUNCHES 


TRANSFER name plates. Send for pri 
Decalcomanie Mfgrs., Jersey City, New or no list. Globe Globe 


BARGAINS in used Harley, Excelsior, Hi 
Indian motorcycles; condition guaranteed $401 m0 
= ons ha ~~. on .00 to $60.00. 
or. bulletin arl A erkel, 162 N 
Avenue, Rochester, New York. _ clon 


WHY pay exorbitant prices for your motorcycle parts parts 
when you can secure them from us at 25% to 50% saving? 
Rebuilt motorcycle and motors, magnetos, a ‘and 
speed, all accessories at a big reduction. Motorcycle Parts 
Manufacturing Company, Chicago, Illinois. 


MOTORCYCLES—buy now while prices are low. Large 

sme on hand. Harleys, Indians, Excelsior, Henderson, 

pes, Reading-Standards and others. Tires ‘and tubes at 

ge reductions; state size wanted. Machines all over- 

hauled, and guaranteed running condition. Illustrated 

catalogue “F.” Carl W. Bush Company, Newark, New 
ersey 


100 used Indian, Harley-Davidson, Henderson, Excelsior 














‘motorcycles and sidecars; full stock of new and used 


50% off. Repairing, Exchanging, so. Stern Broth- 
ers, 1519 Second Avenue, New Yo! 

$40.00 Upwards. Guaranteed orn motorcycles. All 
makes, Big Bulletin ‘“‘H” Free, write today. Motorcycle 
Exchange, Rochester, New York. 








AVIATION 





AIRPLANES—For sale: Royal Flying Corps Canadian 
training planes, equipped with Curtiss 90 P. oe 
engines; first-class flying condition; immediate delivery; 
$2,000 each; complete supply service. United Aircraft 
Engineering Corporation, Room 1202, 52 Vanderbilt 
Avenue, New York, New York. 


FOR every thing aeronautical—motors, planes, on 
lers, parts. America’s oldest airplane factory. 12c stam 
for catalogue. Heath Airplane Company, Chicago, Tilinoe. 


MEN: Learn aviation motor mechanics and airplane 
Building. Big demand. Flying class starts March Ist. 
fo Moler Aviation School, 105 South Weils Street, 

cago. 


ae. to 6 passenger; aeronautical motors = 
to 300 H -P. west prices. State your needs. Send fo 
lists ‘“‘P.S."". Aero Exchange, 38 Park Row, New York. 


INVENTIONS—Desiring information write for our 
Free Illustrated Guide Book, ‘“‘How to Obtain a Patent.” 
Send model or sketch of invention for our opinion of its 
patentable nature. Highest references. mpt service 
Reasonable terms. Victor J. Evans & Company, 151 
Ninth, Washington, D. C. 

















MANUFACTURING 





HAVE you an idea to develop, a machine to perfect, a 
product to be manufactured? Do you need special machin- 
ery to reduce the cost of your product or a first-class model © 
built, tools, dies or any kind of machine work? If so, send 
us a ‘card for our illustrated booklet for manufacturers and 
inventors. Central Machine Works, 1911 North 12th 
Street, St. Louis, Missouri. 

SPECIALTIES of all kinds manufactured for market. 
Write Adam Fisher Mfg. Co., 183F, St. Louis, Missouri. 

MAKE Die-Castings. Sketch, Sample, Bookiet and 
gum 12c. Byrd & Blair, Box 2271, Erie, Pennsyl- 
vania. 











MISCELLANEOUS 





FASCINATING. Send for our time saving multiplica- 
tion table. Products in any amounts easily computed. 
Handy pocket size card. Price 1@ cents (coin) by mail. 
Remittance with orders. Tabulated Information Card 
ow ale 2040 Chestnut Street, Philadelphia, Pena- 
sylvania. 


ELECTRICAL Tattooing Machine, $3, $5, and $7. 





Catalogue for stamp. J. H. Temke, 1019 Vine, Psm., 


Cincinnati, Ohio. 


STAGE career offered you. Experience unnecessary. 
Send stamp for instructive booklet ‘All About Vaudeville.’ 
LaDelle, Station 153, Jackson, Michigan. 


MAKE Die-Castings. Sketch, Sample, Booklet_ and 
proposition 12c. Byrd & Blair, Box 227H, Erie, Penn- 
sylvania. 


YOUR ADVERTISEMENT in this space would put 
you in immediate touch with nearly a million buyers— 
people who know what they want and who have the money 
to purchase it. The 400 other advertisers in this section 
are getting direct, profitable and continuous results at 
low cost. If you want to know what they think of Popular 
Science Monthly, write D. W. Coutlee, 225 West 39th 
Street, New York. 














J 
DUPLICATING DEVICES 





“MODERN” Duplicator—a Business: Getter, $1.50 up. 
50 to 75 copies from pen, pencil, typewriter; no glue of 
gelatine. 35,000 firms use it. 30 days Trial. You 
one. Booklet Free. J. V. Durkin & Reeves Company, 
Pittsburgh, Pennsylvania. 








DARROW’S Steel Boats. Finished parts for patterns, 
Catalogue, 78 models. F. H. Darrow, 604 Erie Street, 
Albion, Michigan. 





8 


MULTIGRAPHS, duplicators, addressographs, folders, 
sealers—Bought, sold, rebuilt. Office Device Company, 
222-P North Wabash, Chicago. 
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MOTORS, ENGINES, MACHINERY 


PRINTING, ENGRAVING, MULTIGRAPHING 


CAMERAS, PHOTOGRAPHY, SUPPLIES 





TE | : .P. gas engine, 30c; 4 H.P. steam 

“BOOR prints: +.’ “holier and engine, 70; all 3, $1,00. 
coenars ‘ce stamp. Universal Gas Motor Company, 364 
k, Chicago. 





GOOD Printing at low prices; 1,000 good letterheads, 
envelopes, cards, billheads, labels, circulars, $2.50; samples 
free; catalogues, booklets and circulars our specialty. 
Ernest L. Fantus Co., 523 S. Dearborn St., Chicago, Iil. 





a0, Motors, Engines, Castings. I buy, sell ex- 


DYNAMO®. Dunlap, 248 Meyran Avenue, Pitts- 
‘Pennsylvania. 





Motors for all phases of current. Im- 
very than 4 regular prices. See display 


SMALL Motors and Generators from bankruptcy and 
~ sales. 
i32. Johnston, West End, Pittsburgh, 


mediate deli ~ 
Ad oven 


100 Cards, Business, Professional or Social, also imita- 
tion leather card case, for 60 cents. M.F. Devaney, Print- 
ing, soerevae, Rubber Stamps, 31 Middle Street, Geneva, 
New York. 


ACTUAL Typewritten Letters, heading black, body 
purple 100, $1.15; 500, $2.00; 1000, $3.25; 5000 $12.00. 
a Letter Shop, 409 Chestnut Street, Milwaukee, Wis- 
consin. 








ee TSTRA D catalog, generators, fans, motors, 
Tee Re ehes, porcelain material. Hyre Electric 

seine 629MG, South Dearborn Street, Chicago. 

—————— 





LABORATORY & CHEMICAL SERVICE 


500 Bond Letterheads, $2 postpaid. All kinds of good 
printing. Hartley Printing Company, Hamburg, Arkansas. 


MAIL us 15c with any size. Film for development and 6 
velvet prints. Or send 6 negatives any size and 15c for 6 
prints. 8x10 mounted enlargements 35c. Prompt, perfect 
service. Roanoke Photo Finishing Co., 212 Bell Avenue, 
Roanoke, Virginia. 





OUR Regular Prices, Prints, 3c Each. Developing 5c 
Roll. Any Size. One trial that’s all we ask. You'll come 
back for more. Photo Service Shop, 929 McMillan, 
Cincinnati, Ohio. 





SEND today for most complete camera and photographic 
catalog; worth its weight in gold—but free to you! David 
Stern Company, Chicago, U.S. A. In business since 1885 





MULTIGRAPH Letters build business. Most econom- 
ical and effective advertising. Printing. Addressing. 
Low rates, careful work, service. Multigraph-Peerless 
Letter Company, 241 Fourth Avenue, New York. 





—saTNTICAL analyses; formulas; manufacturing prob- 
CHEMICAY 4 developed: patents and trade-marks. 
lem a Laboratories, 407 Ouray Building, Washington, 


ane of Columbia. ee a 
“rol emical outfit—. erent chemicals 
by lg “aoparavus. Chemicals include Iodine, 
il ‘Antimony, etc. Apparatus includes alcohol 
Mi eight test tubes, erlenmeyer, funnel, etc. est 
ee ever made. Not a toy. Send $4.50. Shipped by 
-s collect. Technical Equipment Company, Dept. 
Teo East 17th Street, New York City. 
—<PERIMENTERS— Increased stock-apparatus, chem- 
eee omplete laboratory outfits. New price lists 
ready. Fair prices—excellent service. Consult Appel 
Maboratory Outfitter,” Bausman Street, Knoxville, Pitts- 








AT LAST! Beautiful Lithographed Stationery for Small 
Lon —— Lithographing Company, 772 Tentonia, 
Milwaukee. 


NEW large catalog of attractive Gummed Labels and 
advertising stickers free. Royal Label Company, 29 South 
7th, Philadelphia. 

CHEAPEST Good Printing on earth. Write Cope 
Printery, St. Louis Missouri. 








FILMS developed free. Prints, 3c; 8x10 Enlargements, 
5, $1.00. Emil Sprauer, Hamilton, Ohio. 


SPECIAL Offer. We finish 6 exposure roll (one only) and 
furnish 6 select prints for 25c with order. Try us. one 
back if dissatisfied. _Moreau’s. Kodak Finishing Service, 
634 Nicollet Avenue, Minneapolis, Minnesota. 

SPECIAL Trial Offer. Your next Kodak film developed 
5c. Prints 2ceach. Moser & Son, 1818 St. James Avenue, 
Cincinnati, Ohio. 


KODAK Films developed, any size, 5c each. Prints any 


size, 3c each. Superior service. L, Company, 286 Ludlow 
Avenue, Cincinnati, Ohio. 














200 Letterheads, 100 Envelopes, $2 postpaid. Hartley 
Printing Company, Hamburg, Arkansas. 


RECORD “Stick Tight’ Gummed Labels and Ad- 
vertising Stickers for all purposes. Let us quote on your 
= supply. Record Labels, Box P-257, Newark, New 

ersey. : 








burgh, Pennsylvania. 
Ce 
FORMULAS & TRADE SECRETS 


ADVERTISING SERVICE 





—TONSULT Us when in need of definite and reliable data 
eee aay ‘rade formula or industrial process. Our 
price for each formula or process issued is Thirty- 
five Cents. Write us now. Industrial Methods Bureau, 
390 Fifth Avenue, New York City. 
30 Formulas 10c. Catalog 2c. Bestovall Laboratories, 
11-PS., Belleplaine, Chicago. 


33 
MANUFACTURING Trade Secrets: Any one. 


Chemists, 2746 South Karlov Avenue, Chicago. 
20,000 Formulas, $1. Postpaid. List, 4c. O. C. Han- 
gon, Mentor, Minnesota. 
son, * << 
YOUR ADVERTISEMENT in this space would put 
you in immediate touch with nearly a million buyers— 
people who know what they want and who have the money 
to purchase it. The 400 other advertisers in this section 
are getting direct, profitable and continuous results at 
low cost. If you want to know what they think of Popular 
Science Monthly, write D. W. Coutlee, 225 West 39th 
Street, New York. 











TELEGRAPHY 





TELEGRAPHY (both Morse and wireless) and Railway 
Accounting taught thoroughly and quickly. Big salaries 
now paid. Great opportunities. Oldest and_ Largest 
School—Est. 45 years. Catalog free. Dodges Institute, 
2nd Street, Valparaiso, Indiana. 





TYPEWRITERS AND SUPPLIES 





NEW, rebuilt and slightly used Typewriters $8 up. 
Portable Machines $10 up. Write for our Catalog 25U. 
Beran Typewriter Co., 58 W. Washington St., Chicago. 





ADDING MACHINES 





WONDERFUL Adding Machine seven columns capacity, 
only one dollar. Adds and multiplies as fast as the fingers 
will move. Thousands being sold through demonstration. 
L. J. Leishman Company, Dep’t L., Ogden, Utah. 





MOTION PICTURE BUSINESS 





GOOD income nightly on small investment. Buy com- 
plete guaranteed moving picture outfit direct from manu- 
facturers and save money. Easy payments. No experi- 
ence needed. Catalog free. National Moving Picture 
Co., Dept. PE, 537 South Dearborn Street, Chicago. 


WRITE Photoplays: $50 each. Experience unnecessary; 
details free to beginners. Producers’ League, 194, St. Louis. 


PHOTOPLAYS Wanted. Big prices paid. You can 
write them. We show you how. Free particulars. Rex 
Publishers, Box 175, F 14, Chicago. 








STOP! Before placing your advertising confer with us. 
We'll show you how to proceed intelligently. Criterion 
Service, Dept. A6, West New York, New Jersey. 





GOING to advertise? Success or failure depends upon 
your knowledge of the business. Get started right! Com- 
petent advice gladly given by one who knows. Douglas 
Wakefield Coutlee, 227 West 39th Street, New York. 


YOUR advertisement in the classified columns of the 





“Electrical Experimenter, Science and Invention, will reach 


the very class of men you seek. Circulation 100,000 net. 
Rate 7c word. The Electrical Experimenter brings positive 
results. For proof, address Classified Department, 233 
Fulton Street, New York. 


20 Words in 100 Weeklies, $2.50 Cope Agency, St. 
Louis, Missouri. 


SPECIAL—Page 8'%x11 Display Advertisement 100 
magazines, thrice $111.00. Wood’s Popular Service, 
Atlantic City. 


25 Word Ad free with yearly subscription 25c. “The 
Country Woman,” St. Louis. 














LETTER SPECIALISTS 





BUSINESS-BUILDING Letters, Advertisements, Cir- 
culars Written Results guaranteed. Criterion Service, 
Dept. A6, West New York, New Jersey. 





AUTHORS—MANUSCRIPTS 





FREE to writers—A wonderful little book of money- 
making hints, suggestions, ideas; the A B C of successful 
story and play-writing. Absolutely Free. Just address: 
Authors’ Press, Dept. 15, Auburn, New York. 





WRITERS: Stories, poems, plays, etc., are wanted for 
publication. Literary Bureau, 117, Hannibal, Missouri. 





WRITE for newspapers and magazines. Big Pay. Ex- 
perience unnecessary; details free. Press Reporting 
Syndicate, 400, St. Louis. 


SEE Here! We want your ideas for photoplays and 
stories! Criticized Free. Sold on commission. Send for 
guide. Manuscript Sales Company, Dept. 100, Pough- 
keepsie, New York. 








BUSINESS BOOKS 





“THE Ten Great Secrets of a Successful Letter’’—A 
wonderful little book in 10 short chapters, by Ad-Man 
Davison, highest-paid advertising writer in the world. 
Cloth-bound, post-paid, $1.00. Ad-Man Davison Pub- 
lishers, 17a Madison Avenue, New York. 





GRANDFATHER'S CLOCKS 


MUSIC AND SHEET MUSIC 





GRANDFATHER'S Clock Works $5.00 Build your 
own cases from our free instructions. Everybody wants 
a hall clock. You can make good profit building artistic 
clocks for your friends. We replace worn-out works in old 
clocks with works having chimes at money saving prices. 


Write for folder describing the most beautiful hall clock ever + 


sold at $25.00. Clock Co., Nicetown, Pennsylvania. 





RUBBER STAMPS 





RUBBER stamps—stamp for catalog. Box 458, Middle- 
town, New York. 





FOR SALE AND EXCHANGE 


YOU write words for a song. We write the music, 
publish, and secure a copyright. Submit_poems on any 
subject. The Metropolitan Studios, 914 South Michigan 
Avenue, Room 106, Chicago, Illinois. 


WRITE the words for a song. We write music, guaran- 
tee publisher's acceptance. Submit poems on patriotism, 
love or any subject. Chester Music Company, 920 South 
Michigan Avenue, Room 111, Chicago. 


SONG Writers: Submit your song-poems now for free 
examination and advice. Valuable booklet explaining our 
original methods of revising, composing, copyrighting and 
facilitating free publication or outright sale of songs. Sent 
Free on tal request. Learn the truth from a reliable 
successful concern. Satisfaction guaranteed. Knicker- 
bocker Studios, 168 Gaiety Building, New York. 











LET’S swap! What’ye got? What'ye want? Free 
advertising. Three months, dime. Swap Bulletin, Detroit. 





PATENTS FOR SALE 





WE have a few practical money-making inventions for 
Tie or irade. Adam Fisher Mfg. Co., 183B, St. Louis, 
ouri. 





PRACTICAL patented one-piece folding box for sale. 
Will sell outright or royalty. Write for drawing. H. E. 
Cole, 800 Princeton Street, Akron, Ohio. 


MAKE Die-Castings.. Sketch, Sample, Booklet and 
ee eg 12c. Byrd & Blair, Box 227J, Erie, Penn- 
Vania. 








STAMMERING 








STAMMERING ‘cured—quickly, permanently, and 
privately. Write for free booklet. Samuel E. Robbins, 
46 Huntington Avenue, Boston, Massachusetts. 


ST-TUT-T-T-TERING and Stammering cured at home. 
Instructive booklet free. Walter McDonnell, 59 Potomac 
Bank Building, Washington, D. C. 








WRITE the words for a song. We revise poems, write 
music and guarantee to secure publication. Submit poems 
on any subject. Broadway Studios, 121C Fitzgerald Build- 
ing, New York. 


WRITE a song—Love, mother, home, childhood, patri- 
otic or any subject. I compose music and guarantee publi- 
cation. Send words today. Thomas Merlin, 238 Reaper 
Block, Chicago. 








PHONOGRAPHS AND SUPPLIES 





BUILD your Phonograph. ‘‘Perfection” high quality 
spring and electric Motors. Tone Arms, Reproducers, 
Wonderful results. Big saving. New catalog and building 
instructions mailed for ten cents. Indiana Phonograph 
Supvly Co., Indianapolis, Indiana. 


BUILD your own phonograph. Big saving. Pleasant, 
instructive work. Complete instructions, blue-vrints, etc., 
absolutely free. Write today. Associated Phonograph 
Company, Dept. F1, Cincinnati, Ohio. 


BUILD phonographs we furnish motors, tonearms, 
cabinet material and blue prints. 3-cent stamp _ for 
catalog. Belltona Company, North Tonawanda, New 
York. 
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OLD, Reliable House. Rolls developed Free. Prints, 
2c. and 3c. Enlargements, 15c. to 35c. Virginia 
Art Company, 717% Pine Street, Richmond, Virginia. 





SPORTING GOODS 





GOIN’ Fishin’? Make sure of big catch. Our Guaran- 
teed Bait does the work. Bait free. Agents wanted. 
Write Western Mfg. Company, 121, Hannibal, Missouri. 


FISH, AQUARIUMS, SUPPLIES 








LEARN about Gold Fish. Imported Japanese and 
American gold fish, aquarium plants, food, cement castles, 
snails. Artistic aquariums for beautiful homes, conserva- 
tories, lawns; special aquariums made to order. Catalogue 
free. Pioneer Aquarium Company, Racine, Wisconsin. 





DOGS, BIRDS, PETS 





BREED Canaries—Profitable pastime. Particulars free. 
Bird Farm, Lynnhaven, Virginia. : 





DIAMONDS, WATCHES, JEWELRY 





$5.00, $10.00, $15.00. We buy second-hand watches. 
Seven, fifteen and seventeen jeweled grades, $5.00, $10.00 
and $15.00. They are used for our foreign trade. We also 
want old watches for the movement parts to use in our 
repair and material department. We —- the same day 
watches are received. Send your watch today. Rogers- 
Thurman Co., Jewelers’ Wholesale. Supply House 
— 30 years, Dept. 104, Mallers Building, Chicago 

nois. 





REAL ESTATE—FARM LANDS 





MONEY-MAKING farms—17 states—$10 to $100 
acre. Stock, tools, crops often included to settle quickly. 
Write for big illustrated catalogue. Dept. 12, E. A. Strout, 
Farm Agency, New York. 


CALIFORNIA little farms, near Los Angeles, for sale. 
Easy payments. Write E. R. Waite, Shawnee, Oklahqma. 


THE Real Estate Educator—A Book for hustling real 
estate boosters, promoters, town builders and every man 
who owns, sells, rents or leases real estate. Covers fully 
Workmen's Compensation Act, Income Tax Law, Employ- 
er’s Liability Act, Statute of Frauds, How to Sell Real 
Estate, How to Become a Notary Public or Commissioner 
of Deeds, ‘‘Pointers,”’ ‘‘Don'ts’’ and other information. 
256 Pages, Cloth, Price, $1.50. Book Department, Popular 
Science Monthly, 225 West 39th Street, New York. 

PROGRESSIVE Corporations Seeking Rest Camps 
suburban to Chicago for contented employees. Address 
Manning, Owner, Warrenville, Illinois. 














FOR MEN AND WOMEN 





BE a Top Notcher. Get into the 100% Class. Be 
Prosperous, Powerful, Happy. Our system has shown 
thousands how. It can show you. No _ guess-work. 
Proved. True-to-life Personality Sketch and first lesson 
on Happier Living for 10c and birth date. Thomson- 
Heywood Company, 700 Chronicle Building, San Fran- 
cisco, California. 


INDIAN Baskets—Wholesale and retail. Catalogue. 
Gilham, Highland Springs, California. 

CATCH Fish Every Trip! Information for stamp, 
George Julian, Albany Building, New York. 


YOU will find the Student Help Bureau's ad under “Help 
Wanted” mighty interesting. 


GET vital strength—Retain youthful vigor. Simple, 
easy, J gra Particulars free. Winslow E. Chase, Washing- 
ton, 


“SEXUAL Philosophy,”’ 12c. Clear, specific, authorita- 
tive, complete,. best satisfies. Fred B. Kaessmann, Law- 
rence, Mass. 


BE adetective. Excellent opportunity, good pay, travel. 
Write C. T. Ludwig, 424 Westover Bldg., Kansas City, Mo. 


DO You Want Hair? You can have it by using The 
Ekdee Hair Cerate. 95% of baldness curable. Thin hair 
made thick. (Not a dye.) Two months trial sent post- 
paid for $2.10. The Ekdee Company, 800 Union Avenue, 
North, Portland, Oregon. 

MEN’S and women’s hats cleaned and blocked. Write 
for price list ‘‘A.”” Gluck’s Hat Cleaning Company, 
Birmingham, Alabama. 

DREDGE'S Necktie Valet removes wrinkles (without 
ironing) from neckties. Sample 25c. Get one today. 
190 Pilgram Avenue, Highland Park, Michigan. 
































BOOKS AND PERIODICALS 





BOOKS—AII out-of-print Books supplied, no matter on 
what subject. Please state wants. Baker’s Great Book- 
shop, 14-16 John Bright Street, Birmingham, England. 

KAISER Bill's letter to Otto. A scream—with Book 
Catalogue free. Byron, B. 27, Station I, New York. 

NATURE Book—facts every married and engaged 
person should know; 35c. Central Company, 599 Ninth 
Avenue, New York. 

INSTRUCTION Book (for shop use) on Vulcanizing 
Auto-Tires, $1. Tire Equipment, Company, 368 8th Street, 
Cincinnati, Ohio. 

USED Books. Bargains. Cataloz. Higenes, K-2441 
Post. San Francisco. (Rooks Rought ) 


CONCORDIA Magazine contains original essays, for- 
mulas and mail order plans. Sample copy, 15 cents. Con- 
cordia Magazine, York, Pennsylvania. 
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AGENTS AND SALESMEN WANTED 





WE start you on the road to a specesstul and independent 
career. You can’t fail—$8 to $15 .a day the year around. 
Exclusive territory—direct representative. Largest manu- 
facturing concern—exceptional products—not sold in 
stores. Needed by every member in every home—repeat 
orders all year round. This is no time for doubters—come 
join this successful organi: .ion at once—Men and women— 
We are back of you with thousands of dollars. T. H. 
Snyder & Company, 43 Third Street, Cincinnati, Ohio. 


300,000 sold in one month—agents who know their 
business can reap a rich harvest selling ‘‘General Pershing’s 
official story of the American Expeditionary Forces in 
France.’’ Wherever Pershing’s name is known you have a 
sale. Every page illustrated in colors. Contains ‘‘In Fland- 
er's Field” and ‘‘An Answer’’—beautifully illustrated in two 
colors—sells for 25c—liberal terms. Write Herzig & McLean, 
Inc., 1202 Centurian Building, New York. 





SPIRAL Curtain Rods; big sellers; other specialties- 
Circulars free. Moore Company, 200 Jerome Avenue, 
Cincinnati. 





UNDERWOOD &.Underwood, the world’s leaders in 
Illustrative ma are now making exclusive territory 
contracts for the sale of Visual Instruction Equipment to 
schools and libraries—big money to high-class, educated 
men. References and cash deposit required. Underwood 
& Underwood, Dept. P. S., 417 5th Avenue, New York. 


AGENTS—Something different! Our Eradium (Lumin- 
ous) Crucifix, actually shines in the dark. Startling! 


Mysterious! Wonderful! Enthusiasm follows every 
demonstration. 150% profit on every sale. Sole manu- 
facturers. The Pioneer Corporation, 1263 West 63rd 


Street, Chicago, Illinois. 





WANTED—Superior agents for superior made-to-order 
Raincoats. Entirely different from the ordinary kind. 
Make $5 to $15 daily. You sell; we deliver and collect. 
Get facts today. Desk 43, Superior Raincoat Company, 
Dayton, Ohio. 


AGENTS: Big profits. Best and cheapest window 
letters made. Easily applied. Dime brings five samples. 
ea z free. Staibrite Company, 1115 Second Avenue, 

ew York. 


SALESMEN—City or Traveling. Experience unneces- 
sary. Send for list of openings and full particulars. Prepare 
in spare time to earn the big salaries—$2,500 to $10,000 
a year. Employment service rendered Members. National 
Salesmen’s Training Association, Dep’t 126 G, Chicago, 
Illinois. 


SALESMEN—Energetic, to visit schools; $100 salary 
and liberal commission. R.O. Evans & Company, 1100K 
Wabash Avenue, Chicago. 


EASY, pleasant work for Mechanics, Shop Men, Clerks, 
during spare hours, add many dollars to their salaries. 
Also want persons who can give full time. Big wages 
assured. Novelty Cutlery Co., 27 Bar St., Canton, Ohio. 


WONDERFUL Adding Machine—Seven column capac- 
ity—tretails for one dollar. Sells itself everywhere. Most 
offices purchase several. Sensational agency proposition. 
. L. J. Leishman Co., Dept. F, Ogden, Utah. 


$50.00 a Week and your own suit free. A wonderful offer 
to advertise our classy tailoring. All extras free—delivery 
charges prepaid—Self measuring blanks, style charts, 
sample book, etc., free. Send no money. Just write your 
name and address on a postal. American Woolen Mills 
Company, Dept. A51, Chicago. 




















AGENTS earning $40 to $100 a week on live subscription 
proposition on well-known national publication exclusive in 
field. Live wires secure permanent position as district 
Managers on salary. Write Collins, 406 State Lake 
Building, Chicago. 


MEN operating Sugar Puff Waffle Machines earn $35-$70 
daily. Machines priced $25 to $150 on trial. Talbot Mfg. 
Company, 102, St. Louis, Missouri. 


WONDERFUL New Chemical. $1.00 Package equal 
50 gallons gasoline. Eliminates carbon. 50% more mile- 
age, power, speed. Guaranteed. Whirlwind seller. 
owners buy on sight. 100% profit. Repeater. 
strating package, terms, territory, 10c postage. 
Company, 36 Baird, Cambridge, Ohio. 


AGENTS: Marvelous dye soap; brilliant, fast colors; 
quick, big profits; $75 weekly on repeat orders; women 
amazed; buy regularly; Egyptian Queen Dye Soap a 
wonder; dyes silk, cotton, wool, one minute; absolutely 
different; beautiful colors, light or dark; no boiling; will 
not stain hands; perfect results; no experience necessary; 
all or spare time; write today; wonderful offer; “Other 
Valuable products. Address, Peerless Products Company, 
Dept. 315, 618 West Jackson Boulevard, Chicago, Illinois. 








Auto 
Demon- 
Myers & 








FIVE Volume complete History World’s War. Agents 
can double commissions, best authorship, most complete. 
Also one volume edition; both colored illustrations. 
Exclusive territory, expensive prospectus, both volumes 50c. 
L. Thomas Publishing Company, 509 Wabash Avenue. 
Chicago, Illinois. 


ENORMOUS profits applying transfer monograms to 
automobiles, trunks, bags, etc. Easily and quickly applied 





to anything. No experience. No paints or laborious 
ee Sample free. Wagner Company, Corona, 
ew York. 





AGENTS earn $30 and up per week in spare time selling 
“‘Maketla Guaranteed Woolen Army Blankets’; 100,000 
sold U. 8. Government, not one rejection; every home and 
club a prospect; sells for $4.00. Write for full information; 
greatest blanket value on the market. Maketla Co., 611 
R-41, Drexel Building, Philadelphia, Pennsylvania. 


AGENTS; Earn $25 to $100 weekly selling our home 

necessity. very home a prospect. Over 50,000 sold 

without a complaint. Excellent proposition to reliable 

a furnishing references. Exclusive territory. hafer 
fg. Company, Dept. G, 6248 Evans Avenue, Chicago. 


AGENTS: $5.00 hourly absolutely guaranteed. Gaso- 
line two cents gallon. Money back guarantee. Write 
Federal Chemical Works, 20 West Jackson, Chicago. 


$40 to $100 a week. Free samples. Gold sign letters 
anyone can put on windows. Big demand. Liberal offer 
to general agents. Metallic Letter Company, 431A North 
Clark, Chicago. 


WERE You Ever Offered a Grocery Store? 
tion is Better. Let us tell you how you can handle Fiour, 
Canned Goods, Provisions, and entire line of groceries, as 
well as Paints, Roofing, Stock, F Automobile and 
Machinery ange and Greases 














Our Proposi- 


guaranteed and proven quality. Selling ee not 


necessary. Very profitable work for ‘“‘workers.”’ ddress 
Hitchcock Hill Company, Dept. 220, Chicago, Illinois. 
Reference: Any bank or express company. 





INSYDE Tyres, inner armor for Automobile Tires, 
prevent punctures and double mileage of any tire. Liberal 
profits. Details free. American Accessories Co., Dept. 
97, Cincinnati, Ohio. 


KEROSENE Burners for Furnaces, Cook and Heating 
———. Economy Mfg. Company, 616 West Monroe, 
Chicago. 


300% Profit—Agents clearing hundreds weekly. New 
washing compound. Wonderful seller. Big repeater; 
Nature’s mightiest cleanser. Send for proof; free sample. 
Fred D. Mitchell, 1314 E. 61 Street, Chicago. 


$2.50 per day paid one representative in each town to 
distribute free circulars and take orders for concentrated 
flavoring in tvbes. Permanent position. F.E. Barr Com- 
pany, 627 Lowell Building, Chicago. 


AGENTS: Sell rich looking 36x68 imported rugs, $1.00 
each. Carter, Tenn., sold 115 in 4 days; profit, $57. You 
can do same. Write for sample offer selling plan; exclusive 
territory. Sample rug by parcel post prepaid, $1.19. E. 
Condon, Importer, 12 Pearl Street, Boston, Massachusetts. 

AMAZING new invention, marvelous adding machine- 
Retails $10. Adds, subtracts, multiplies, divides auto- 
matically. Does work of $300 machine. Five-year guaran- 
tee. Offices, stores, factories buy from one to dozen. 
Every demonstration sells. Liberal profits. Write quick 
for protected territory and trial offer. Calculator Corpora- 
tion, Grand Rapids, Michigan. 

BIG Money selling Non-alcoholic Flavorings, Egg Con- 
server, Toilet Preparations, all repeaters. Agents’ outfit 
free. Fletcher Production Company, 317 Clinton, Chicago. 




















AGENTS—Our Spray Auto Washing Brush sells to all 
auto owners.. Attaches to garden hose. Retails_ $3.50. 
Commission 40%. Sample $2.00 postpaid. Sanitax 


Company, 2314 Wabash Avenue, Chicago. 


CHE. but essential accessory for Ford and Chevrolet 
cars. Sells to car owners. Agent’s profit $4.00 to $5. 
each. Sample $1.00, but send no money. Will send on 
approval. eturn if not satisfied. Hill-Smith Metal 
— Company, 82 Brookline Street, Boston, Massachu- 
setts. 








THE NEWEST and best Accident and Sickness In- 
surance. $5,000.00 death and $25.00 weekly benefits cost 
but $10.00 yearly. Eight different policies to meet every 
requirement. Men and women, between 16 and 69 years 
insurable. $100 Identification Certificate in heavy Leather 
Wallet with each policy. Wonderful opportunity for 
agents with permanent renewal commission. $1,000,000.00 
asset a licensed in your state. Write for policy or 
agency. orace B. Meininger, Manager, 308 Walnut 
Street, Philadelphia, Pennsylvania. 


Popular Science 


$1,000 per Man per County; 
‘ To sone amazed 


Strange invention 
- Ten i enced Startles 
,000: Korstad, a farmer, did $2200 14 men, 

cher, a minister, $195 first 12 hours.” $1,200 days __ j 


paid, banked by Stoneman in ; 4 

A hot or cold running water pathy ba , $15,000 % ase 
at only $6.50. Self-heating. No plum en any home 
required. Investigate. Exclusive sale. Credit Water-works ; 
no money. Write letter or postal today avon Send 
476 Allen Bldg., Toledo, Ohio. » Allen Mig. Co, 





SALESMEN—New carburetor , 
not a moving part, installed in ehirty pa — 
to double your mileage and start in zero weat a 
heating or priming. 15 day free trial. Our cee = 
sold 1400 ‘in 6 months, Salt Lake City man mad ea 

; rite U. & J. © 505) We 
Jackson Boulevard, Chicago. Cortearster Gay West 


REMARKABLE Stretching Cuff Links? 
to be raised over elbows auiohin Tinks —Permit Cuffs 


+ Without 
Durable, invisible, everlasting. B r Unbuttoning. 
district agents selling direct to <— for ‘com 

Sheboygan, Wisconsin. - Flexo, Pg 


AGENTS: Quick seller—big proiie-7—=——. 
beads selling like hot-cakes. aoa whan fornia Rose. 
beads. Write today. Mission Bead Compan: about these 
Pico, Los Angeles, California. ¥, X2819 W, 


GOING to advertise? Success re depend; a 
your knowledge of the business. set started ene gpon 
petent advice gladly given by one who knows om 
Wakefield Coutlee, 227 West 39th Street, New You us 
1919 Line of Globe Transfer Initials for monogrammin; 
automobiles just off press; exceptional profits tone 
salesmen. Samples and display board 10c Perea 
free. Globe Decalcomanie Mfgrs., Jersey City, New Jerse’ 
AGENTS: Big pay and free autom vile introd ~ 
wonderful new gasoline saver, puncture roof, fiv 
spark i}: * and other economical auto necessities “ourny 
free._L. Ballwey, 190, Station F., Louisville, Kentucky 
AGENTS make $50 weekly sel — 
Policies for $10 yearly. Pays $500  eatent and Bi 


death, inc 
$7500, also $25 week » Increasing to 
Quick ae ly benefit for accident or sickness, 


m settlements. Permanent income fro; 
newals. $100,000 deposited with State. dress mt 
Company, Dept. 7-J., Newark, New =. . * 
MAN in each town to refinish chandelie 
automobiles, by new method. $10 daily without capita 
ience. yrite Gunmetal Com ‘Re 
Decatur, Illinois. One. ee 


PATENTS. Write for Free Illustra: 
Send sketch or model for free opinion ‘of tte Sa 
—e- on Lay ye Prompt attention. Reagon- 
‘erms. ctor J. Evans & Co., 174 N ‘ashing- 
ton, District_of Columbia. —s 
SALESMEN, high grade, for state and count; encies; 
practical device rings electric bells forever without batterie 
made by leading manufacturer. Sound, permanent, busi- 
ness; men are already making good money; territory 
Fs A — -cmge cane — previous experience egsen- 
al. e' e' orporation, Betts Building, 42nd 
Street, New York. — 
MIRACLE Motor-Gas amazes motorists. 
equals gallon gasoline. Eliminates carbon. 
Isom, Idaho, wires: ‘‘Shi 
terday.”” Samples free. 
60, Toledo, Ohio. 


233% Profit selling Jubilee Spark Intensifier. Ban- 
ishes spare plug trouble. Sells like wild-fire. Exclusive 
territory. Write quick. Jubilee Mfg. Company, 
Nebraska. 

AGENTS—$60 a week to travel by automobile and in- 
troduce our 200 candle power coal-oil lantern. Write for 
particulars of our free auto offer. Thomas Company, 86! 
North Street, Dayton, Ohio. 





























3c worth 
300% t. 
p 500 packages. Made $70 yes- 
Chas. A. Butler, Secretary, Dept. 











WANTED: Man with auto in every section to sell our 
Big Six-In-One tool, comprising vise, pipe vise, anvil, drill 
press, cutting hardie and corundum grinder. Every farmer, 
janitor, private or public garage, small shop, etc., a pros- 
pective buyer. Outfit weighs 90 pounds, sells for $20 with 
a fat profit to you. No trick to sell. Always pleases. 
Write Chicago Flexible Shaft Company, Dept. H. W. 
5600 West 12th Street, Chicago. 


AGENTS—Make a dollar an hour. Sell Mendes, a 
= patch for instantly mending leaks in all utensils. 

ample package free. Collette Mfg. Co., Dept. 467, Am- 
sterdam, New York. 


MEN and Women—Become independent—own your 
business, experience unnecessary selling our $6,000 Acci- 
dental Death, $30.00 Accident, $25.00 Sick Weekly Benefits, 
$10.50 yearly, half amounts $5.50. Guaranteed steady in- 
come from renewals. $250,000 deposited Insurance De- 
partment. Registration Dept. S., Newark, N. J. 


VULCANIZING auto-tires growing profitable business 
especially now. Easy tolearn. Instruction book $1. Plants 
$50 up. Catalog free. Equipment Company, 372 8th 
Street, Cincinnati, Ohio. 


“RADIO” Luminous Paint for resale. Big demand—big 
rofits. Trial can. 50c delivered. American Luminous 


oducts Co., Huntington Park, California. 




















AGENTS: Make Big Money Selling ‘“‘Mechanics Guide 
Hand Book”’ to Machinists and Automobile Owners. 
on sight. Send 25c. for sample copy. North American 
om A tesa Central National Bank Bidg., St. Louis, 
Missouri. 


BEGIN NERS—Complete ‘‘Mail Order System.” 
dress Box 1005, Atlantic City. 

AGENTS—Fine income, 100 per —. selling 
the Marvelous Chemical Gas Lighter. © spark, no 
friction. Turn on gas, lights itself’ Sample 20c. Illuminal 
Corporation, 64 Murray Street, New York. 


FARM with your Ford. Do 2 days work inl. Agents 
make $100 weekly. Money back guarantee. Write, to- 
day for free circular. Geneva Tractor Company, Dept. 24, 
Geneva, Ohio. 

SALESMEN—Why Not Offer Your Customer Adver- 
tising pencils imprinted with their name in gold. One 
gross and up. You'll sell every prospect! Write for our 
pocket case that pays big commission. O.K. Pencil Com- 
pany, Louisville, Kentucky. 


AGENTS answer first! What Kilem will do? Greatest 
scientific discovery of the age; 10th year. Instant death 
before your eyes, roaches, flies, bedbugs, etc. Outfit, 
territory free. C. Newlyn, New Castle, Delaware. 





Ad- 














GAMES AND ENTERTAINMENT 





MAKE and Sell Your Own Goods. Machinery unneces- 
sary. Expert Chemists advise. Special attention to be- 
ginners. Write for Formula Catalog. Elmer Mystic Com- 
pany, Washington, D. C. 


ENORMOUS profits selling Duo Guaranteed Products. 
Easy sales at every house. Allorspare time. Outfit Free. 
— quick. Duo Company, Dept. H66, Attica, New 

ork. 








WANTED—Superior Agents for Superior made-to-order 
Raincoats. Entirely different from the ordinary kind. 
Make $5 to $15 daily. You sell; we deliver and collect. 
Get facts today. Desk 43, Superior Raincoat Company, 
Dayton, Ohio. 


TRICKS and Greenbacks. Big magic catalog 5c, 
Twenty greenbacks—10c. Gilmagico, 11135 South Irving, 
Chicago. 

1,000 stage tricks with 500 illustrations. Catatogue 10c., 
small catalogue free. Hornmann Magic Co., Sta. 17, 
470 Eighth Avenue, New York. 


TRICKS, Puzzles, Jokes, Toys, Games, Novelties, Dolls 
and Cane Racks, Plays, Wigs, Stage Supplies, Escapes and 
Hilusions. Large 1918 Catalog Free. Oaks Magical Com- 
pany, Dept. 535, Oshkosh, Wisconsin. 

GO on the stage or moving pictures! Experience, un- 
necessary. Particulars free. Director, Box 397, Phila- 
delphia, Pennsylvania. 














OUR New Inventions earn you steady income. Can- 
vassers, County Rights, Salesmen and Promoters write. 
Adam Fisher Mfg. Co., 183G, St. Louis, Missouri. 


AGENTS: _Big money selling great household invention. 
Sample 25c. Particulars free. Webster & Company, 2935 
North Clark Street, Chicago. 


DROP everything else! Sell guaranteed silk hosiery 
and underwear all or spare time; direct from factory to con- 
sumer. Big money maker. Big commissions. Prompt 
een Cc. & D. Company, Dept. 10, Grand Rapids, 

an. 


LYNER Tyres—Inside protectors for automobile tires. 
event punctures and blowouts. Tremendous demand, 
ig profits. Write for money-back proposition. Pelletier 
Rub Company, Box 322, Cincinnati, Ohio. 


$300.00 monthly selling best standard brand tires at 
p etc neng nan to consumer. J. Simons, 2204 Michigan 
Avenue, icago. 


AGENTS make 500% profit handling auto monograms, 
new patriotic pictures, window letters, transfer flags and 
—r signs. Catalogfree. Hinton Company, Star City, 




















AGENTS—200% fit! Wonderful summer sellers; 
something new; sells like wildfire: carry in pocket; ite 

once for free sample. American Products Company, 
American Building, Cincinnati, Ohio. 
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MAKE $30 next Saturday. Agents—Salesmen—brand 
new invention selling like wildfire everywhere. Sell 
Speederator for Fords—se good it’s us.d by 17 officials 
Ford Motor Company. Makes any Ford run like a Packard. 
Put on quick—no tools—no holes to bore. Instant satis- 
faction. Big profits quick—-sell ten to twelve a day easy. 
MeAllister, Ill., sold four first afternoon; profit $12. Ex- 
clusive territory to hustlers. Write quick for details. 
Address Perrin Metal Parts Company, 985 Hayward 
Building, Detroit, Michigan. 


$10.00 to $25.00 a day profit! Biggest summer seller. 
Concentrated fruit drinks. Just add water—delicious drink 
in a jiffy. Six popular flavors. Bestever Products Com- 
pany, 2426-P6 Polk Street, Chicago. 


TRAVELING men make big money. We teach and 
guarantee position. Write Box 255, Miltonvale, Kansas. 


THE Master Key is better than«a whole bunch of ordinary 
keys. Every house owner should have one. Sent postpaid 
on receipt of 20c. Agents wanted. Sharpe Mfg. Company, 
Paterson, New Jersey. 


AGENTS wanted to sell sanitary necessity for every 
community—large sales, liberal commissions. In replying 
give experience, goods sold and territory desired. ept. 
P.S., Dail Street Products Company, Lansing, Michigan. 


NEW invention—Big seller. Devlin Company, P. O. 
Bcx 433, Newark, New Jersey. 














Quick-Action advertisements continued on page 12 


TRICKS, Puzzles and Novelties. Catalog Free. Ben 
Zitka, Fairview, Massachusetts. 


AGENTS—Sell latest joke novelties. 
novelty and wholesale prices. Mears, 
Indiana. 


SCENERY—Flags and artistic decorations for hire. 
Amelia Grain, Philadelphia. 





20c_ brings latest 
66, Anderson, 








PICTURES AND POSTCARDS 





PRESIDENT WILSON’S Portrait—An exceptionally 
beautiful production; Size 1744x25 inches. Suitable for 
framing. Send 25c for one. Quantities at a lower price. 
Columbia Planograph Company, Washington, D. C. 


JOIN Live Postcard Club. Membership Papers 10. 
Harvey Teeple, Decatur, Indiana. 








DO you like pictures? Proveit! Send your name, write 
lainly, and no money. O. W. Miller, C105 Chambers 


treet, New York. 








PATENTS AND INVENTIONS WANTED 


Inter- 
uilding, 





WILL buy any useful 
national Specialty Mfg. 
Jersey City, New Jersey. 


atent. 
ompany, 


Send details. 
Spingarn B 

















































































































| 


sel 
ing 
eal 
off 
in 
shi 


ee a... ee ee. ee. ee. en. n,n. 


ma 









































































s 











nD m- 








ings latest 
Anderson, 


for hire. 





eptionally 
‘itable for 
‘Ce 





pers 10c. 





me, write 





5. sale 





ae 





June, 1919 





How to Increase Your Will Power 


In One Hour 


Author of This Article Tells How He Quickly Acquired a Dominating 
Will Power that Earns Him Between $50,000 and $70,000 a Year 


me a wonderful bargain. He was 

hard up for money and wanted to 
sell me some shares in a young, grow- 
ing company for $1,000. Based on the 
earnings of the Company the stock 
offered me was easily worth $5,000— 
in fact, the man who finally bought the 
shares sold them again in five months 
af a profit of $4,300. 


The reason I didn’t buy the shares 
was that I could no more raise a thou- 
sand dollars than I could hop, skip, 
and jump across the Atlantic Ocean. 
A thousand dollars! And my income 
only twenty-five a week. 


Fines YEARS ago a man offered 


The second chapter in my life be- 
gan a few months later, when another 
opportunity came to me. It required 
an investment of $20,000 during the 
first year. I raised the money easily, 


paid back every penny I borrowed, 
and had $30,000 left at the end of the 
first year! To date, in less than four years, 
my business has paid me a clear profit of 
over $200,000 and is now earning between 
$50,000 and $70,000 . year. Yet for twelve 
years before, the company had been losing 
money every year! 


The natural question for my reader to ask 
is, “How could you borrow $20,000 to invest 
in a business which had previously been a 
failure, after being unable to borrow $1,000 
for an investment that seemed secure?” It 
is a fair question. And the answer can be 
given in two little 
words—WILL 
POWER. 

When the first 
proposition came 
to me | passed it 
by simply because 
I didn’t have the 
money and 
couldn’t borrow it. 
I went from one 
friend to the next 
and all turned me 
down. Several 





Partial List of 
Contents 


The Law of Great Thinking. _ 

The Four Factors on which it 
depends. 

How to develop analytical power. 

How to think “all around’’ any 
subject. 

How to throw the mind into 
deliberate, controlled, produc- 
tive thinking. 

Detailed directions for Perfect 
Mind Concentration. 

How to acquire the power of 
Consecutive Thinking, Reas- 
oning, Analysis. 

How to acquire the skill of creative 


Writing. 
How to guard against errors in refused to talk 
ponent ee business with me 
ow to drive from the mind a 
unwelcome thoughts. at all. They all 
How to follow any line of thought liked me_person- 
with keen, concentrated Powers. 
How to develop Reasoning Power. ally and they 


How to handle the mind in] asked about the 
reative Thinking. me - 
titi. cf Buiiing Misd kiddies, but when 
a . . it came to money 
‘ow the Will is made to act. ’ 
How to set your Will. matters I hadn t 
How a strong Will is Master off a chance. I was 
Body. scared stiff every 


y 
Wha‘ ver. ° 

t creates Human Power time I talked to 
one of them. I 


The Six Principles of Will Training. 

——_ Methods for developing 
7 pleaded with 
them, almost 


begged them. 
But everybody 
had their ‘‘money 
all tied up in oth- 
er investments.” 
It was an old ex- 
cuse, but I ac- 
cepted it meekly. 
I called it hard 
luck. But I know 


THE NINETY-NINE METH- 
ODS for using Will Power in 
the Conduct of Life. 

oo Principles of drill in Mental 
cal, Personal power. 
FIFTY-ONE MAXIMS for Ap- 
mee of ove -d 

ry, Mmagination,  Self- 
Analysis, Control. ‘ 

How to develop a strong, keen 

gaze. 


How to concentrate the eye upon 
_ what is _before you—object, 
Person, printed page, work. 
These are only a few of the many 
subjects treated. 








today that it was 





nothing in the world except my lack of Will 
Power, or rather my weak Will Power, which 
kept me from getting what I wanted. 


When I heard that the man sold those 
shares at a profit of $4,300, it seemed that my 
sorrow could not be greater. That profit 
was just about what my salary amounted to 
for four years! But instead of grieving over 
my “hard luck,’’ I decided to find out why I 
was: so easily beaten in everything I tried 
to accomplish. It must be that there was 
something vital that made the difference 
between success and failure. It wasn’t lack 
of education, for many illiterate men become 
wealthy. What was this vital spark? What 
was this one thing which successful men had 
and which I did not have? 


_ I began to read books about psychology 
and mental power. But everything I read 
was too general. There was nothing definite 
—nothing that told me what to do. 


After several months of discouraging effort, 
I finally encountered a book called ‘‘Power 
of Will,” by Prof. Frank Channing Haddock. 
The very title came to me as a shock. When 
I opened the book I was amazed. _I realized 
that will power was the vital spark—the one 
thing that I lacked. And here in this book 
were the very rules, lessons, and exercises 
through which anyone could increase their 
will power. Eagerly I read page after page; 
including such articles as The Law of Great 
Thinking; How to Develop Analytical 
Power; How to Concentrate Perfectly; How 
to Guard Against Errors in Thought; How to 
Develop Fearlessness; How to Acquire a 
Dominating Personality. 


An hour after I opened the book I felt like 
a new person. My sluggish will power was 
beginning to awaken. There was a new light 
in my eye, a new spring in my step, a new de- 
termination in my soul. I began to see, in 
my past, the many mistakes I had made, and 
I knew I would never make them again. . 


I practiced some of the simple exercises. 
They were more fascinating than any game 
of cards or any sport. 


Then came an opportunity to acquire the 
business which had lost money for twelve 
years, and which I turned into a $50,000 a 
year money maker. Instead of cringing be- 
fore the moneyed people, I won them over 
by my sheer force of will. I would not be 
denied. And my every act and word since 
then has been the result of my training in 
will power. 


I am convinced that every man has within 
himself every essential quality of success 
except a strong will. Any man who doubts 
that statement need only analyze the success- 
ful men he knows, and he will find himself 
their equal, or their superior, in every way 
except in will power. Without a strong will, 
education counts for little, money counts for 
nothing, opportunities are useless. 


I earnestly recommend Prof. Haddock’s 
great work, ‘Power of Will,” to those who 
feel that success is just out of reach—to 
those who lack that something which they 
cannot define, yet which holds them down 
to the grind of a small salary. 


Never before have business men and wom- 
en needed this help so badly as in these 
trying times. Hundreds of reali and imag- 
inary obstacles confront us every day, and 
only those who are masters of themselves 
and who hold their heads up- will succeed: 


ll 


‘‘Power of Will” as never before is an abso- 
lute necessity—an investment in_ self-cul- 
ture which no one can afford to deny him- 
self. 


I am authorized to say that any reader who 
cares to examine “Power of Will’ for five 
days may do so without sending any money in 
advance. If after one hour you do not feel 
that your will power has increased, and if 
after a week's reading you do not feel that 
this great book supplies that one faculty you 
need most to win success, return it and you 
will owe nothing. Otherwise send only $3, 
the small sum asked. 


Some few doubters will scoff at the idea of 
will power being the fountain head of 
wealth, position and everything we are striv- 
ing for, but the great mass of intelligent 
men and women will at least investigate for 
themselves by sending for the book at the 
publisher's risk. I am sure that any book 
that has done for me—and for thousands of 
others—what ‘Power of Will’’ has done—is 
well worth investigating. It is interesting to 
note that among the 250,000 owners of 
“Power of Will” are such prominent men as 
Supreme Court Justice Parker; Wu Ting 
Fang, Ex- U. S. Chinese Ambassador; Gov. 
McKelvie, of Nebraska; Assistant Postmas- 
ter-General Britt; General Manager Christe- 
son, of Wells-Fargo Express Co.; E. St. 
Elmo Lewis; Senator Arthur Capper of Kan- 
sas and thousands of others. In fact, today 
“Power of Will” is just as important, and as 
necessary to a man’s or woiman’s equipment 
for success, as a dictionary. To try to suc- 
ceed without Power of Will is like trying to 
do business without a telephone. 


As your first step in will training, I suggest 
immediate action in this matter before you. 
It is not even necessary to write a letter. 
Use the form below, if you prefer, addressing 
it to the Pelton Publishing Company, 14K 
Wilcox Block, Meriden, Conn., and the book 
will come by return mail. You hold in your 
hand, this very minute, the beginning of a 
new era in your life. Over a million dollars 
has been paid for “Power of Will’’ by people 
who sent for it on free examination. Can you, 
in justice to yourself hesitate about sending 
in the coupon? Can you doubt, blindly, 
when you can see, without a penny deposit, 
this wonder-book that will increase your will 
power in one hour. 


The cost of paper, printing and binding 
has almost doubled during the past three 
years, in spite of which “Power of Will” has 
not been increased in price. The publisher 
feels that so great a work should be kept as 
low-priced as possible, but in view of the 
enormous increase in the cost of every 
manufacturing item, the present edition will 
be the last sold at the present price. The 
next edition will cost more. I urge you to 
send in the coupon now. 





PELTON PUBLISHING COMPANY 
14-K Wilcox Block, Meriden, Conn. 
You may send me “Power of Will’ at your risk. 


I agree to remit $3.00 or remail the book to you in 
five days. 































































FOR INVENTORS 





-600 Mechanical Movements, aiso -llusirations and expla- 
nations of 50 perpetual motions. .».¥ k, Inventors, 
Universal Educator, 4th edition, tells how to procure and 
sell a patent for your new invention. Government and other 
costs. Covers the matter from A to.Z. 140 pages elegantly 
bound. Contains noted Court decisions-on Patent cases. 
Mechanical Movements greatly assist inventors---suggest 
new ideas that might prove of great aid in perfecving in- 
yentions. Tells how to select an attorney. as valuable 
information regarding Patent Sharks, Selling agents and 
brokers. Price $1.00. Postage free. Fred G. Dieterich, 
681 Ouray Building, Washington, D. C. 

THE Electrical Experimenter Classified: Columns bring 
positive results. Circulation 100,000—rate 7c word. For 
information address Classified Department, 233 Fulton 
Street, New York. 

PATENTS. Write for free illustrated guide book. Send 
sketch or model and description for free opinion of its 

tentable nature. Highest references. Prompt attention. 
Reasonable terms. Victor J. Evans & Co., 156 Ninth, 
Washington, D. C. 

INVENTORS—We specialize in manufacturing new, 
patented articles, make models—dies—and do experi- 
mental work. Modern Tool & Manufacturing Co., Dept. 
E., Opera Place, Cincinnati,.Ohio. 

HAVE you a practical invention to sell outright or place 
on royalty? Send details to Adam Fisher Mfg. Co., 183 A, 
St. Louis, Missouri. 

















INVENTORS join National Institute of Inventors. 
pa Building, New York City; membership society 


strong; will help you protect, develop, finance and 
market your invention. Absolutely no charge. Write 
for booklet. 





INVENTORS—Send sketch of your invention for advice 
regarding patent protection. Twenty Years’ Experience. 
Hand-book on Patents sent . Talbert & Talbert, 
Patent Lawyers, 4691 Talbert Bidg., Washington, D. C. 

PATENTS. promptly procured. Send drawings for 
actual search of U.S. patents. Personal service. Moderate 
fees. Write for free patent book. George P. Kimmel, 
ro lawyer, 38U Loan & Trust Building, Washington, 








PATENTS—My fee payable in monthly installments. 
Send sketch for advice. Booklet free. Frank Fuller, 
Washington, D. C. 

SELL or finance inventions. Send dime for a sample 
copy of Money-Talks Magazine. 70-C Park Place, 
Newark, New Jersey. 








PATENT ATTORNEYS 





PATENTS. If you have an invention which you wish 
to patent you can write fully and freely to Munn & Co., 
for advice in regard to the best way of obtaining protec- 
tion. Please send sketches or a model of your invention and 
a description of the device, explaining its operation. All 
communications are strictly confidential. Our vast prac- 
tice, extending over a period of seventy years, enables us in 
many cases to advise in regard to patentability without 
any expense to the client. Our Hand Book on Patents is 
sent free on request. This explains our methods, terms, 
ete., in regard to Patents, Trade Marks, Foreign Patents, 
ete. “Scientific American” contains Patent Office Notes. 
Decisions of interest to inventors—and particulars of re- 
cently patented inventions. Munn & Co., Solicitors of 
Patents, 624 Woolworth Building, New York, and 625 
F Street, Washington, District of Columbia. 


THROUGH personal service, obtaining patents, trade 
marks, etc. All communications strictly confidential. In- 
quiries invited. Moderate terms. ank Ledermann, 
Registered Attorney and Engineer, 21 Park Row, New York. 





PROTECT your rights—Write for ‘Record of In- 
vention” which contains forms to establish evidence of 
conception of your invention. Prompt personat service. 
Preli vice without charge. J. Reaney Kelly, 
732° Woodward Building, Washington, D. C. 

MASON, Fenwick & Lawrence, Washington, D. C., 
New York and Chicago. Established over half a century. 
Send description and sketch for information gratis. Trade- 
marks registered. 








BRELP WANTED 





HOMEWORKERS on small scale, manufacturers on 
large scale wanted to make toy soldiers, army, navy, can- 
nons. Machine guns and other toys. Greatest chance for 
industrious people for independent business. Enormous 
demand and future in “‘American-Made Toys.” This new 
American industry stands out conspicuously. Factories 
are established, people trained, machinery made. Dealers 
refuse to handle others, only ‘‘American Made Toys.” Our 
new line in religious designs is a tremendous success. Mil- 
lions needed for this year. We buy these goods all year, 
paying fixed prices. Experience or tools not necessary. 
Hundred and more made complete per hour. Casting form 
rete ee bn ; a and information free. 
} uring C y Jni S 

Now York g Company, 32 Union Square, 

WANTED immediately. Men, 18 or over. Hundreds 
Government Jobs, now obtainable. $1,000-1,100 first 
year. Common education sufficient. List positions free. 
Write Franklin Institute, Dept. F-50, Rochester, New York 


MEN—Age 17 to 45. Experience unnecessary. Travel, 
make secret investigations, rep rts. Salaries, expenses. 
American Foreign Detective Agency, 321, St. Louis. 


RITE Photoplays: $50 each. Experience unnecessary: 
details free, to beginners. Producers’ League, 194, St. Louis. 
GOVERNMENT Positions are desirable. Prepare for 
Railway Mail, Post Office, Rural Carrier, Customs-Internal 
Revenue, Departmental, Immigration and other branches 
through our expert, former Government Examiner. Write 
for free booklet giving full information about these positions 
and our Money-Back Guarantee Contract. Patterson Civil 
Service School, Box 4026, Rochester, New York. 














Popular Science Monthly 
SPECIAL!!! 1,000 Co- 
lic. Globe Syndicate, Atianie ae, Wy New se ear ticulars 
ICELESS Refrigerators easily, ch Satay 
ty 


tions, blueprints, 4 diff <{ply built, “Thetmas. re. 
57. Fullerton, Pennsylvania, “)>® $1.00, Bachman, Boy 


$1 Does It. Bank referenc : 
thoroughly, that’s all we ask. hee. In i 
down, $2 monthly few months gives you we Our $1 
land. May pay profits $200 o arranty Beast 
M 
Tee 





r more 
reports, established facts free. Gon 
Oil Company, 866 De Menil Building a pou ~ 
EXPERT Chemist will furnish For: 4 
Secrets in all lines. Lists free. W L Cumminne Trade 
Gordon Avenue, Syracuse, New York. = » Ph.D, 
HURRY! Our First Issue Pl : 
for building National Advertising ee %n4 Seraiilcations 
feet in height. Standard tested bins pent 
profit $150.00. Twelve card capacity. Denn Agents 
ture, terms and picture, 25c. None free. N pilve litera. 
Company, Box 421, Lima, Ohio * “National Sales 


START a Small Factory. and sell Den 
Ironing Board. Costs 50c; sells for $2 State Renauted 
for 


sale. Write for details. ; 
field, Illinois. alls. Cato, 231)4 South 6th, Spring 


YOU can earn your way and learn the hew rine 
. —chiropractic. Practitioners earning Sonny proleaaion 
upwards. Easy to learn. Send for our plan oa one 
Howard System, 333 South Dearborn Street Chie oe 
travel. Write GE. Ladonent ©ppOrCunity, good pay 

, ey a ig. 49. 7 5 ’ 
5g wig, 424 Westover Bldg., Kanes 


DOLLARS Yearly in your back ginseng, 
mushroom dope. New ideas. iaveniine as vulars 
free. C. Metz, 313 East 89th St., New York. ue 


“MAIL-ORDER Money—How yt’ a how 
to develop a paying business at i tg Car bow 
reliable. Send 12c for booklet and valuable infor g” 
James C. Cutler, Reading, Pennsylvania — 











Make an 

















LEARN to color photographs an K vith 

aT eae | seen ry - method; profitable busines omit 
earne mail. 5 

City, Illinois. y mall. Du Land Walton, Fame 








BE a Mirror Expert, $3-$10 a day; spare time home at 
mon ng p ne e a na] a. geet you making and givering 
n method. ree prospectus. W. F. Derr, 

Pres., 579 Decatur Street, Brooklyn, N. Y. 


BE a finger print expert; $25 to $50 a week in this new and 
fascinating profession. Write—find out how you can learn 
at home to supply the big demand for finger print experts 
in banks, big factories, detective agencies, etc. Special 
limited offer—send for free illustrated book. Tells all’ 
about finger prints. University of Applied Science, Room 
A920, 1810 Wilson Avenue, Chicago, Illinois. 

INVENTORS—Send sketch of your invention for advice 
regarding patent protection. Twenty Years’ Experience. 
Hand-book on Patents sent Free. Talbert & Talbert, 
Patent Lawyers, 4101 Talbert Bldg., Washington, D. C. 
. MEN wanted for Detective Work. Write J. Ganor, 
Former U. S. Government Detective, Danville, Illinois. 

BE a Detective. Good incomes. Excellent oppor- 

















tunities to travel. Particulars free. Write American 
School of Criminology, Detroit, Michigan. 
WRITE for newspapers and magazines. Big pay. 


Experience unnecessary. Copyright book free. Press 
Reporting Syndicate, 4005, St. Louis. 

FIREMEN, brakemen, $150-$200 monthly, all railroads, 
experience unnecessary, must study easy necessary instruc- 
tion; send stamp. Railway Association, Dept. A, Brook- 
lyn, New York. 

BE a detective. Excellent opportunity, good pay, travel, 
Write C. T. Ludwig, 424 Westover Bldg., Kansas City, Mo. 











INVENTOR’S adviser sent free on request. Besure you 
understand about manufacture, importation and the Com- 
pulsory License Clause of the Patent Act before applying 
for Canadian patents. Marion & Marion, 365 University 
Street, Montreal, Canada, and 918 F Street, Washington, 
District of Columbia. 

LACEY Patent-Sense. 
Free. See page 121. 

PATENTS. Trade Marks, Copyrights. Prompt, 
personal, reliable service. Over 30 years’ active practice. 
Write for terms. Book free. Address E. G. Siggers, Box 1, 
N. U. Building, Washington, D. C 

PATENTS. Write for free illustrated guide book, ‘“‘How 
to Obtain a Patent.”” Send sketch or model and description 
for free opinion of its patentable nature. Highest references. 
Prompt attention. Reasonable terms. Victor J. Evans 
& Co., 155 Ninth, Washington, D. C. 

DON’T lose yourrights. Send for blank form ‘Evidence 
of Conception” to be signed and witnessed. Establish 
your rights before disclosing your invention to anyone. 
Form and information concerning patents free. Lancaster 
& Allwine, 232 Ouray Building, Washington, D. C. 

YOUR idea wanted. Patent your invention. I'll help 
you market it. Send for 4 free books, list of patent buyers, 
hundreds of ideas wanted, etc. Advice free. Patents 
advertised free. Richard B. Owen, Patent Lawyer, 44 
Owen Bidg., Washington, D. C., or 2276Z Woolworth Bidg., 
New York. 

PATENTS promptly procured. Send drawings for actual 
search of U. S. patents. Personal service. Moderate fees. 
Write for free patent . George P. Kimmel, patent 
lawyer, 38U Loan & Trust Building, Washington, D. C. 

PATENTS—Herbert Jenner, patent Attorney and me- 
chanical expert, 622 F St., Washington, D.C. I report free 
of charge if a patent can be had and its exact cost. Send for 
circular. 

JAMES C. Lyles. Patents, trade-marks and copyrights. 
734 Eighth Street, N. W., Washington, D. C. 

INVENTIONS patented; trade-marks registered; labels, 
prints and publications copyrighted; reasonable fees; cor- 
respondence solicited; detailed information free; booklets. 
Jaynes & Jaynes, 701 Kellogg, Washington, D. C. 

PATENTS.. Booklet free. Highest references. Best 
results. Promptness assured. Watson E. Coleman, Patent 
Lawyer, 624 F Street, Washington, D. C 

PATENTS procured; reliable service. ‘“The Last Word 
on Patents” free. Sanders, 2 Webster Building, Chicago, 
Tilinois. 


“The book the inventor keeps.” 





























ARE You preparing for one of the thousands of oppor- 
tunities waiting for folks who get ready? Develop that 

Dormant Talent’’ in you, to the point where you will see 
opportunities. Our plan (worth hundreds) costs you $5.00. 
Send Post Office or Express Money Order Now. Student 
Help Bureau, Springville, New York. : 


RAILWAY Traffic Inspectors: $110.00 a month to start 
and expenses. Travel if desired. Unlimited advance- 
ment. No age limit. Three months home study. Situa- 
tion arranged. Prepare for permanent position. Write for 
booklet CM13, Standard Business Training Institute, 
Buffalo, New York. 


MEN—Women, 18 or over, wanted immediately. U.S. 
Government positions. Commence $92 month. Vacations. 
Hundreds permanent peace positions. Write immediately 
- 7 Franklin Institute, Dept. E50, Rochester, New 

ork. 


COLUMBIA School of Correspondence, Washington, 

. C. Prepares for Commissions in Army, Navy, and 
Marine Corps, also for entrance to West Point and Annapo- 
lis. There are also Civil Service and High School courses. 
Send for leaflets. Edward K. Comegys, Principal, Kenois 
Building, Room 413. 


BIG Money—Raise Rabbits for us. Belgian, New 
Zealand, Flemish Giants. We sell stock and pay $7 pair. 
Express all rabbits raised from our Pure Bred Stock at our 
expense. Contract and _ literature 10c. None free. 
United Fur and Produce Company, Inc., Dept. 28, 3017 
Wilson Avenue, Chicago. 


WOMEN to Sew. Goods sent prepaid to ‘your door; 
plain sewing; steady work; no canvassing. Send stamped 
envelope for prices paid. Universal Company, Dept. 50, 
Philadelphia, Pennsylvania. 

WANTED: Men—Become Auto Experts. 
Earn while learning. 
Rochester, New York. 




















$35 week. 
Franklin Institute, Dept. E 802, 


INSYDE tyres, inner armor for auto double 
mileage and prevent punctures and plowons ae 
— a og a tremendous. Profits unlim- 

. ails free. merican Autom CESSO 
Dept. 97B, Cincinnati, Ohio. obile Accemortes Co, 


BUY and exploit practical inventions. T ™ 
erty. Form companies. Sell count t yy 
Mfg. Co., 183D, St. Louis, Missouri. a 


SILVERING Mirrors—Exclusive Tartaric method onem 
) thod opens 

enormously profitable business. Book 5 arsto 
514 23rd Street, Oakland, California’ wee: Barstow, 


AGENTS wanted to sell chewing gum b: 
ehines. 59W Drexel Building, Philadelphia by 

START a 
Crisp.”’ 
Machine, 
Bestever 
Chicago. 


MAKE Die-Castings. 
proposition 12c. 
sylvania. 


EARN Money at home. ‘The Reliable Plan” tells 
10c. Edw. B. Maher, Dover, New Jersey. - nm 


BUILD a genuine Choraleon Phonograph an 
owl — profits te ood and gelling. wee Turaies 
rs, tone arms and necessary parts. Sen 
catalog and Free blue print offer. Choraleon Fosstiaal 
Company, 2306 Monger Building, Elkhart, Indiana. 
MAKE Money at Home. Supply small sto 
Demand already created. $5 to $10 a day easy. T oa 
outfit and instructions at small cost. 
Hart, 34 Catharine Street, New York. 


STAMP Names on Key Checks. Some earn $50. 
25¢ for tag and instructions; return if Ra pe =) 
Keytag Company, Cohoes, New York. 

CHANCE of a lifetime for right man in every terri 
sell —ve apenees oo * Must have ability 
and reference. ouglass Steam Genera’ Yom pany, 
Syracuse, New York. welts: 











ending ma- 
ee Pennsylvania, 
profitable business, manufactu “Puffer 
Delicious confection. Whirlwind soempanaee 
instructions complete $6.50. Samples 10¢. 
Products Company, 2426-A6 Polk Street, 











Sketch, Sample, B 
Byrd & Blair, Box 227 G. Erie, Pane 











Details free. C. D, 











STAMPS AND COINS 





158 Genuine Foreign Stamps—Mexico War 
Venezuela, Salvador and India Service, Guatemala, Cane 
etc. Only 10c. Finest approval Sheets 60% to 80%, 
same centes- Big i" = Lists Free. We buy Stamps, 

stablished 25 years. ussman Stamp Com 
55, St. Louis, Missouri. ° Oe 

OLD Coins. Large Spring Coin Catalogue of coins for 
sale free. Catalogue quoting prices paid for coins, ten 
cents. William Hesslein, 101 Tremont Street, Dep't P, 
Boston, Massachusetts. 


FREE, 60 different stamps including Newfoundland, 
China, Japan, Mexico, etc., to applicants for our high 
approvals. Send 3c stamp for return postage. The Edge- 
wood Stamp Company, Dept. M., Milford, Conn. 


STAMPS, 61 All Different, 3 cents. Mention paper. 
Quaker Stamp Co., Toledo, Ohio. 


$2 to $600 paid for hundreds of old coins dated before 
1895. Send 10 cents at once for new illustrated coin value 
book. Size 4x7. It may mean your fortune. Clarke & Co., 
Coin Dealers, Box 76, LeRoy, N. Y. 

PACKET “A” 100 varieties foreign stamps, 20c. F. J. 
Pope, Charlotte, Vermont. 




















BUSINESS OPPORTUNITIES 





ENTER a new business. Earn $3,000 to $6,000 yearly 
in professional fees making and fitting a food specialty, 
openings everywhere with all the trade you can attend to 
easily learned by anyone at home in a few weeks, at small 
expense; no further capital required; no goods to buy; job 
hunting, soliciting or agency. Address Stephenson Labora- 
tory, 15 Back Bay, Boston, Massachusetts. 


WHY sell perfume and toilet goods for others? Make 
your own! Particulars. Laboratory, Box $1316, Memphis, 
T . 








PATENTS. Foremost word free. Write now. Metzger, 
Washington, D. C. 


INVENTORS—Send sketch of your invention for advice 
regarding patent protection. T < F : 
Free. Talbert & Talbert, 





Hand-book on Patents sent R 
Patent Lawyers, 4624 Talbert Bldg., Washington, D. C 


M. E. MILLER, Ouray Building, Washington, D. C. 
Patent Attorney, mechanical and electrical expert. Best 
quality of work and results. Moderate charges. Advice free. 


PATENTS, Trade-marks, Copyrights. Write for our 
free book of patent information. Beale & Park, 1416 F 
Street, Washington, D. C. 











WANTED—Every ambitious man or woman to learn 
show card writing. Enormous demand. Big profits. 
Wages while learning. Particulars free. J. D. Schoolfield, 
Greensboro, North Carolina. 

1 MADE $30 a week, easy money, evenings, home. 
booklet explains. Send stamp. 
York. 


YOUR idea wanted. Patent your invention. I'll help 
‘ou market it. Send for 4 free books, list of patent buyers, 
undreds of ideas wanted, etc. Agivice free. Patents ad- 

vertised free. Richard B. Owen, Patent Lawyer, 44. 
Owen Bldg., Washington, D. C., or 2276Z Woolworth 
Bldg., New York. 





¢ Free 
Al Scott, Cohoes, New 








INVENTORS—send sketch or model of your invention, 
for opinion concerning patentable nature, and exact cost 
of applying for patent. Book, “How to Obtain a Patent” 
sent free. Gives information on patent procedure and tells 
what every inventor should know. Established twenty- 
five years. Chandlee & Chandlee, 412 Seventh Street, 
\. W., Washington, D.C. 


12 


ARE You in search of a formula to produce a certain 
preparation? If so, perhaps we can help you. We are 
ever on the alert and closely following the development of 
the industrial arts in all its branches. Our standard price 
for each formula or process issued is Thirty-five Cents. Let 
us hear from you. Industrial Methods Bureau, 320 Fifth 








Avenue, New York City. 


Ouick-Action advertisements continued from page 10 


17 Varieties Hayti Stamps 20c. List of 7000 varieties, low 
priced stamps free. Chambers Stamp Co., 111C, Nassau 
St., New York City. 

CALIFORNIA gold, quarter size, 27c; $4 size, 53¢; 
dollar size, $1.10. U.S. Three-cent piece and catalogue 10¢. 
Norman Shultz, King City, Missouri. 

STAMPS, 50 Varieties, Transvaal, Brazil, Peru, Cuba, 
Mexico, etc., and Album, 10c. 1,( mixed, 40c. 60 dif- 
ferent U. S., 25c. 1,000 hinges, 10c. List free. I buy 
stamps. C. Stegman, 5949 Cote Brilliante, St. Louis, 
Missouri. 

STAMPS, 50 different Belgium (large bi-color) China, 
Jamaica, Portugal, Venezuela, etc., 10c; 1,000 well mixed, 
40¢c; 100 varieties U. S., 50c; 1,000 hinges, 10c; Agents 
wanted; 50%. List free. I buy stamps. L. B. Dover, 
Overland, Missouri. 

STAMPS—12 different from warring nations, 10c; 10 
different foreign coins, 15c; 10 Uruguay stamps for 10¢, 
Lists free. Toledo Stamp Co., Toledo, Ohio. 

FREE—Packet Valuable Stamps to Applicants; 50% 
approvals. Benj. Forbes, 160 Devilliers, Pittsburgh, Penn- 
sylvania. 

TWENTY Hawaii, Mexico, China, Trinidad, etc., 25¢. 
Multnomah Stamp Company, Portland, Oregon. 

400 Different Stamps, $1.00., 100 U.S., 25c.R. Buckley, 
412-A Bowen, Dayton, Ohio. 


FREE—Genuine Mexican Dollar Bill with purchase of 
150 foreign stamps for a dime. E. 
Reading, Pennslyvania. 


BEST one cent approvals in America. F. P. Hand, 
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1117 South 60th Street, Philadelphia, Pennsylvania. 


Nagle, 740 Weiser, 
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Fama He was putting in long hours at monotonous unskilled work. His 
-mak x . 
= small pay scarcely lasted from one week to the next. Pleasures were few 
Car and far between and he couldn’t save a cent. 
>, Penn- i} 
TT He was down—but he wou/dn’t stay there! He saw other men pro- | 
ne ove moted, and he made up his mind that what they could do 4e could do. | 
aver Then he found the reason they were promoted was because they had 
trade special training—an expert knowledge of some one line. So he made up 
, OD, 
Ack: his mind that 4e would get that kind of training. 
aoe He marked and mailed to Scranton a coupon like the one below. That 
Tn was his first step upward. It brought him just the information he was 
looking for. He found he could get the training he needed right at home 
in th i f F a h f hi 
in the hours aiter supper. rom that time on he spent part of his spare 
Issues, 
Ly China, e 7 
i 80% time studying. 
Stamps, 
» Dep } ° ° °. ° 
Aes The first reward was not long in coming—an increase in salary. Then came another. 
— Then he was made Foreman. Now he is Superimendent with an income that means 
eres independence and all the comforts and pleasures that make life worth living. 
undland, p p 
ae It just shows what a man with ambition can do. And this man is only one out of ff 
A Daper, hundreds of thousands who have climbed the same steps pm er 
before to success with the help of the International Corre- INTERNAT ONAL , CORRESPONDENCE oy 
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io | ~ ff money? It’s entirely up to you. You don’t Aave to | Gstrveying ana Mapping TRAFFIC MANAGER. 
‘ | MINE FOREMAN OR TINGINEER Railway Accountant 
> Ga stay down. You caz climb to the position you want in | on Comme scial Law 
i a the work you like best. Yes, youcan! The I.C.S. ee Dae Common School Subjects 
3. Dover, | Contractor and Dutider Math ematics 
al is ready and anxious to come to you, wherever you | Haseena Be CIVIL SERVICE 
for 10, are, with the very help you need. l roan 138 Reina tsi pain 9 6 a 
aS pene Surely when you have an opportunity that means | Bemasreee * Se AoMfouLtURE [Fre 
Cie, 266. so much, you can't afford to let another priceless hour | name 
“Bakley; pass without at least finding out about it. And the way | Fresst, 
—— to do that is easy—without cost, without obligating | street 
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Canadians may send this coupon to 





International Corresp 






13 


, Montreal, Canada 












































































Popular Science Ma me ai 








Your “‘Creator” 


cB \ ae 


=—=—_—_—_—. 


oe 





Put. 





—=—=— | = 


N LESS THAN ONE MINUTE, you can easily and quickly demon- i 





strate to yourself that you are only half as dynamic, vital, well, | # 
strong, energetic, and vigorous, and that you are but half as authori- be 
tative, forceful, dominant, self-reliant, daring, and courageous, and | ° 
that you are merely half as progressive, masterful, aroused, power- io 
ful, and creative as you may easily become through putting your 
“creator” to work for you—to create for you. 
Only the “Supreme”? Know the vnc etna and h 
Eeyavares of Supremacy a kaa Conscious Evolution ib 
Everywhere intelligent and smart — Only the “Vital” Conscious EVOLUTION must not be confused with Darwini 
and women, in every walk of life, are Know the Pleas- evolution or Physical Culture, nor should Conscious Evolution 


secretly and privately advancing them- 
selves in life, happiness, joy, power, health, 
‘and personality, through consciously em- 
ploying the principles of evolution, by 
compelling their “creators” to work for 
them, strive for them, plan for them, 
evolutionize for them, and create for them, 
and to give them better and more vital 
and energetic bodies, and more intense 
and conscious personalities. 


Only the ‘Masterful’? Know the 
Joys and Pleasures of Life 


Whether you are a doctor, farmer, 
lawyer, laborer, banker or soldier, business 
man or sailor, philosopher or scientist, 
greater success is waiting for you, through 
compelling your internal “creator” to 





Daily. Results 


“I owe my rise from oo of a country 
insurance agent to virtual of one of the largest 
insurance companies of the world entirely to the power 
of personality Consctous Evolution has given me.” 

“My weakwill and personality for years made 
it possible for my business partners to rob me 

my proper share of the profits. Conscious 
Evolution gave me courage, self-reliance and 
power of personality, and I made my partners 
pay me $160,000.00 out of which they had 
bulldozed me during my feeble and power- 
less days.”’ 

“I became aware of the beneficial power of Conscious 
Evolution at the end of the first ten seconds." 

“What more can I say except to express my 

preciation of your meth and sincere 
thanks for your interest and co-operation? 
What more can one want for so little? What 
more does one get in this world?”’ 

“Consctous Evolution |has taken away that tired, 
a ! feeling and replaced tt with a feeling of energy— 
a@ feeling to do something and to take an interest in 
discovery. My experience with it enables me to say 
that tt is all that is claimed for it and more.” 

“I am happy to say that I received your in- 
stractions, and that in spite of traveling a 
good deal m z health is remarkable at ninety 
years of age.” 

“Conscious Evolution made me feel twenty-five years 

er. I ican run up and down stairs, and walk 


your System for tt all. I have got along so well, I 
constantly think of going tnto the shipyard, to see what 
I can do. I want to stir around at something even 
though I am etghty-three years of age. 
Evolution is bringing me back to life. Conscious 
Evolution is bringing me back to youth. And I thank 
you, Mr. Swoboda.” 

“I would not take fifty thousand dollars 
for the power which in six weeks Conscious 
Evojution has given me.”’ 

“I am certain I am gaining in every way, for 2 
feel as full of ‘fight’ and energy as a wild cat." 

“Problems that formerly ‘worrted me are now az 
easy as to seem almost ‘unreal, since I gained power 
of personality through Conscious Erolution.” 











ures and Joys of 
Real Success 


Mentally and 
physically, you are 
the result of blind 
evolution. You can 
amazingly advance 
yourself beyond your 
blind evolution 
through compelling 
your internal “crea- 
tor” tocreate for youa 
better mind and per- 
sonality, better brain, 
a better nervous sys- 
tem, a better 


the present day. 


the human race. 





Conscious Evolution is a new and original science, an exact science, a 
demonstrable science—a science of the evolution of and through Con- 
scious Energy—a science of the Ultimate. 


Conscious Evolution is the beginning of a new evolutionary era for 


confused with Hindoo philosophies, auto-suggestion, self-hypnosis, Vv 
gymnastics, or mere physiology, anatomy, histology, theosophy, 
morphology, medicine, pathology, exercise, New Thought, Chris. 
tian Science, calisthenics, embryology or psychology. 

Conscious Evolution is not an occult science, nor a metaphysical science, 
nor a divine science, nor a spiritual science, nor a material science, nor is 
Conscious Evolution a symbolic science, nor a hoping, wishing, longing 
and dreaming philosophy. 

Conscious Evolution must not be confused with any of the conceptually 
symbolic systems of the secondary and tertiary type, and Conscious 
Evolution cannot be comprehended in any of the present day concepts in 
science and philosophy, including the science of biology. 

Conscious Evolution must not be confused with any present day phil- 
osophies or sciences of a material or mental character. 

Conscious Evolution cannot be understood by physicians, psychologists, 
physical culturists, philosophers, chemists, cosmologists or biologists of 


SBw Ee Se Sa’ SS’ s. 





digestive system, a 
better heart, better 
arteries, better lungs, better liver, better 
blood, better protoplasm, better every cell, 
tissue, gland, organ, and every part of 
your body, as well as a higher and more 
wide-awake and more able mind. 


Only the “Mighty” Know the 
Pleasures of the Mighty 


Your “creator” is ready to furnish you 
with higher power of mind and body, if 
you only make the demand in, the way 
your internal “creator” understands and 
recognizes. Conscious Evolution uses the 
means and avenue through which the in- 
ternal “creator” is reached positively, 
successfully, easily and conveniently, and 
without loss of time, compelling the internal 
“creator” to create for you just what you 
really desire, and really need, and really 
want. Your “creator” gives you the mind, 
the ideas, and the power to obtain what 
you want, if you activate your “creator” 
through the proper medium. 


Only the “‘Evolutionarily Perfect”’ 
Know the Joys of the 
Conqueror 


Why deny yourself the super-joys, the 
super-pleasures and the super-happiness? 
Why deny yourself the best there is in 
existence? Why deny yourself these ad- 
vantages when they are so easily available, 
and when it is so absolutely certain that 
you can attain them? Why, in other 
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Swoboda 
26 Years Ago 








From a sickly youth Swoboda 
made of himself a magnifi- 
cent physical specimen of the 
human race. This was just 
the beginning — his greater. 
evolution was yet to come. 
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words, live the inferior life in preference to 
the superior—the genuinely successful life? 
cheat yourself of the advantages of 
life? Why deny yourself this super-energy, 
this super-power, and this super-activity 
of personality and mind, which is made 
easily and absolutely possible through 
rogressive evolution—self-evolution—sci- 
entific evolution—personal evolution. 


How to Gain What You Want 


The way for you to gain what you want 
is by increasing your. power of mind and 
body evolutionarily, so as to compel condi- 
tions to yield to your superior and irresist- 
ible energies. Conscious Evolution is the 
easy and sure means of making yourself 
supreme. 


Why Be Satisfied with Inferior Life? 


Why be satisfied or content with inferior 
vitality, inferior health, inferior energy, 
inferior digestion, inferior heart power, in- 
ferior lung power, inferior nervous system, 
inferior brain power, inferior memorizing 
power, inferior reasoning power, inferior 
sensing power, inferior scheming power, 
inferior business power, inferior conscious 
power, and inferior personal power? Why 
not attain the vital power of supremacy ? 


oi Conscious 
a “lg. 





Swoboda To-day 
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More Daily Results 


“A year ago I was down and out financially and 
physically. I was a wreck. Conscious Evolution gave 
me power of mind and health. I am to-day better than 
ever and I am more prosperous than ever. 
I am a believer in the Swoboda idea." 

“Your system makes me feel like a different 
person. Every one whom I hate ever met who 
has tried it out, has the same thing to say 
about it. Was talking to a man to-day whose 
wife is a Swoboda enthusiast.”’ 

“Your system is direct, simple, scientific, effective, 
and makes one feel so invigorated. As an athlete and 
a physician, I endorse Conscious Evolution unreservedly 
It is, and more, what is claimed for #.”’ 

““Conscious Evolution has given me surpris- 
ing results. I expected good results, but [am 
surprised.”’ 

“Conscious Evolution sent a message of energy, health, 
and power through me in twenty seconds, which ‘has 
been increased from day to day.” 

**Your course has been of great benefit to me. 
Iam able todo a great deal more work with 
less fatigue. My pleasures are also increased; 
all work seems a pleasure now.”’ 

“I indeed realize what physiological gladness means. 


Naturally 


has combined the blending of dainty coloring 
80 exquisite that nothing short of fairy land 
can describe it. This is how Conscious Evolu- 
tion causes me fo feel.’’ 

“*I can honestly say that the benefits I have received 
from Conscious Evolution cannot be measured by any 
payment of money, and I can say unhesitatingly that 
your system far exceeded my fondest hopes.” 

“I could see the tremendous reality and 
possibilities of Conscious Evolution in less 
than half a minute’s direction of my energies 
into creative channels.’’ 

“Conscious Evolution has changed me from an invalid 
tnio a tireless human machine.” 

“I would not consider trading the benefits I have 
received from Conscious Evolution for gold.” 


**As a student of physiology and histology, I 


' at once recognized the feasibility of Conscious 


Evolution.” 


“*Ten seconds from the time I started Consctous 
Evolution, I feit myself more alive and energetic." 


“I have used Conscious Evolution for a few weeks, 


and I find myself marvelously tmproved in both body 
and mind. Conscious Evolution is wonderful, and the 
world tg be brighter when men and women everywhere - 
grasp i.” 


My sensation of physical enjoyment is wonderful. It 
seems too good to be true. It is something as I felt 
when I took my first trip to the Bermudas, where nature 

















A Remarkable Personality 


Swoboda, himself, is perhaps the most perfect 
example of what Conscious Evolution can accom- 
Plish. As Swoboda gains in years, he grows 
fag end in enthusiasm, younger in vitality, younger 

health; he is becoming stronger, more energetic, 
more confident, more dominant and more alive by 
capitalizing his creative powers through Conscious 
Evolution. What Swoboda is accomplishing for 
himself, you too can accomplish—every individual 
= accomplish, for every individual is governed 

y the same laws and principles, and every indi- 
vidual has it within himself to make use of these 
laws and principles. Swoboda’s mind and body 
are so alert and so active that in his presence one 
feels completely overpowered. His personality 
dominates everything with which it comes in 
contact; yet Swoboda is real!—there is absolutely 
nothing myste 


° e 

of benefit to humanity—making a better, more 
» More potent race of men and women. Swo- 
is not only a mental superman, but a high- 

Dowered physical dynamo, an unheard of 

combination. 
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These Rare and Amazing Books Are For You 


Swoboda has published for distribution two remarkable books 
which explain his system of Conscious Evolution and what it has 
already done: Write for these books—not because Conscious Evolu- 
tion has meant so much to 262,000 other men and women, not 
because there is scarcely a prominent family in the country that 
hasn’t at least one member a pupil of Swoboda, but because they 
contain valuable ideas for you. Conscious Evolution is being per- 
sonally used by many of the most prominent physicians, and such 
men as Woodrow Wilson, Charles E. Hughes, the Rockefellers, the 
Vanderbilts, the Goulds, the Huntingtons, the Cudahys, the Armours, 
the Swifts, and McAdoos for advancing themselves in energy, health, 
vitality and power of personality. 


Write for these books, because they mean so much to YOU in multiplied living 
power, earning power and personal power. They are filled from cover to cover with 
the vital facts about yourself and how you can acquire the degree of power in body 
and mind that you so consciously or unconsciously desire. They explain the dangers 
of excessive deep breathing, excessive exercise, and excessive muscular development, 
also the fallacy of conscious control of physiological processes. 


CONSCIOUS EVOLUTION and THE SCIENCE OF LIFE show how to double or even treble your 
power of mind and body; not by tedious, prolonged study, but by a process of energization which 
raises the very level of your life and mental power. 

CONSCIOUS EVOLUTION and THE SCIENCE OF LIFE supply the key to dominant personal power, 
dominant business power, dominant success power, dominant mental p and d. ° 


They show how to change your aimless 
and fruitless life and attitudes into am- 
bition, inspiration, enthusiasm and the 
higher success. 


These books show how to amazin gly ine 
crease your power of will and personality, 
as well as your power of body for every 
action, for every purpose and process. 

Conscious Evolution is a new science, 
and no one can afford not to know at 
least the simple facts about it. These 
facts show how Conscious Evolution 
overcomes weak will, poor health, feeblee 
ness of mind and body. 

They show how to overcome the in- 
ferior, pleasureless, feeble and unsatis- 
factory life by giving the means to the 
successful, superior and abundant life, 

Conscious Evolution also shows how 
to arrest the aging of the body, and how 
to remain young, ener getic, vigorous and | 
active all of the days of life. : 

These books are absolutely freeand there { 
is no obligation now or after. These books © “—— 
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Conscious are yours to keep, that you may attain a higher under- 7 eS eS 
Evolution standing of yourself and of Evolution and the means SP S F 
> to a higher existence. 7 ~ -_ he 
1S as sen if you gain but one idea on the realization / AS oe . 

i of the one principle of life through CONSCIOUS so. as 
effective EVOLUTION and THE SCIENCE OF LIFE, ¥ * 2 laa 
for these books will be of eternal advantage to you. ys yy See re ’ 

Just write your name and address on th a : ie 
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ALOIS P. SWOBODA /“$ 3%" ¢ . 
2297 Berkeley Bldg., New York City =, Ww“? oP PS 
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Quoth 
Robust Texas to 


” ELLO, Pennsylvania, 
tucked ’way up there 
northeast. You sure are a busy 
fellow, though I s’pose you’d 
often like some room to breathe 
in. Why, I’m bigger than you 
and some of your neighbors put 
together. And look at my cattle 
and rice, my cotton! Have an 
OWL Cigar?” 
Pennsylvania grinned indulg- 
ently as he lit his OWL. 
“Texas, you big boy, you’re 
certainly large and husky. But 
where would all your cotton be 


Old Penn State 


without the help of my knitting 
mills? Why, child, look at my 
coal, my steel, and my tobacco! 
And where would you be but 
for the Declaration of Inde- 
pendence —written in my 


Philadelphia!” 
ws wa wm 


Dependable states, like dependable 
men, want dependable merchandise. 
They demand dependable cigars. 
That’s why OWL and WHITE OWL sell 
big in Texas and Pennsylvania and 
every state between! Try each. Try 
both! 


DEALERS: 


If your distributor does not sell these dependable cigars, write us. 
GENERAL CiGar Co., INc., 119. West 40th Street, New York City 


TWO DEPENDABLE CIGARS 





ae 


3 for 20c 


hite OWL 8 


2 for 15c 
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WHITE 
OWL 


Invincible 
8c - 2 for 15c 





OWL 
Londres 
7c - 3 for 20c 











Banded 


Branded 
for your protection — 





























Ease the 
throat 





"MENTHOL 
COUGH DROPS 


Look for the 
familiar 
Luden yellow 
package 


The many uses for Luden’s have won year 
round popularity. Luden’s quickly relieve huski- 
ness, throat tickle, dryness and similar irrita- 
tions. No matter who you are or what you 


do, youll find Luden’s helpful and _ handy. 


Made by 
WM. H. LUDEN 


in Reading, Pa. 
Since 1881 
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“T am, from now on, a 
firm champion of Col- 
gate’s Shaving Stick. 
It beats anything I 
have ever used,”’ says 
ib Mr. Jones. You will 
| ie reach the same conclu- 

] sion after you have 
tried Colgate’s ‘‘Handy 
Grip.” 





Jones writes a letter 


..,—and his communication is interesting to every man 





“who shaves himself—and wishes comfort in so doing. 


My children chanced to give 
© “me-astick of your shaving soap,” 
» gays Mr. Jones. If youdo not have 


’ "i, : $s gne ven you—give yourself a 


“In the directionswas 
an admonition not to 
rub... 1 thought this 
extremelysilly,” says 
Mr. Jones. But he 
tried itand’found the 
truth of the original 
Colgate phrase used 
since :897—“‘needs no 
mussy rubbing in with 
the fingers.” 











Colgate & Co., 
New York City. 


Gentlemen: 


New York, April 6, 1918. 


Some months ago my children chanced to give 
me a stick of your shaving soap, and I am writing to 
you to tell you what a delight shaving now is with it, 
instead of the nightmare I formerly experienced when- 
ever I shaved. The lather is wonderful, smooth as 
velvet, leaves the skin without any irritation, and in 
short, your shaving stick is ideal for the purpose. 


In the directions that came with the shaving stick 
was an admonition not to rub the beard with the hand 
after applying the lather. I thought this extremely 
silly, but on trying it I found that your experts had 
solved another important element in successful shav- 
ing and I shall neveragain do anything but follow the 
advice given. The brush, applying the lather with the 
proper degree of moisture in it, is sufficient. The 
new method is vastly superior to the old. 


I am, from now on, a firm champion of Col- 
gate’s Shaving Stick. It beats anything I have ever 
used, and I’ve been shaving myself for 35 years. 


None of your agents have solicited this testimonial 
from me but] send it merely as a deserved recognition 
of the makers of the best shaving soap in the world. 

Very truly yours, 
(Signed) Epwin J. Jones* 


*ur. Fones is Associate Editor of 
The Financial World 












—for you can 

screw the last h. 
inch of soap fr 
the Grip (enou 


for 50,shaves)— 





A DOUBLE ECONOMY WITH COLGATE’S 


<a FF 





THE “HANDY GRIP*® 
is the thrifty Shaving 
Stick. It saves you 50 
shaves below the “Waste 
Line,” and more: you can 
buy a Refill Stick for the 
original metal Grip, 







































